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READER. 


being a ſort of Diſparage- 
SN —_— 2 — — 
F evidently very good, to ſay 
mmuuch in Commendation of 
' them ; I ſhall therefore, in Juſtice 
to this Book, grove but a very ſhort 
Account of it. 
It appears to me, upon the Peru- 
ſal of it, to be acurious Piece : "Tis 
Clean, Methodical, and handſomely 
Dreſs'd: So Plain, that the dulleſt 
Perſon may learn by it ; and ſo Com- 
_ pleat, hat he need learn no more. 
The Author (whoever he was) 
has, in this Treatiſe, gone much be- 
youd the Bounds which the common 
Writers of this Science uſe to ad- 
Vance 70. | PE 
And tho many of the PraQtiges 
he delivers, Ex. gr. the making of 
A 2 0 


Loc ARITHMS, INTEREST, 


and COMBINATION of QUANs | 
TITIES, are to be done withgreater 


Advantage and Exattneſs, by the 
Help of Superior Methods, as A L- 
dE BRA, c. yet take him purely 
as an Arithmetician, and he has 
not only done more, and much better 
than Wingate, Cocker, Leybourn, 
or any other of the Writers in our 
Tongue, but indeed all that can be 
done by Arithmetick. And there- 
Fore if no other Book on this Subject 
comes out 'till this Performance 1s 
really mended, I am . Wwe 


ſhall have no new Book of Arith- 
metick very ſoon. 


CHris T's Hoſpital, 


Novemb. 28. 1712. H. DIT TON. 


n 


Have peruſed this Book; and finding it 


very well done, recommend it to ſuch as 


deſire a good Knowledge in Arithmetick. 


From my School 
in Foſter-Lane. 


March 7. 1757. | C. 8 NE I. L. 
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The INTRODUCTION, 


SETI EK... 
Containing the General Pre cognita. 


RITHME TIC isanArt or Science that 
teacheth us the dextrous handling of Num- 
bers, and contains three Branches: 


VULGAR, 
Its. 2LOGARIPHMICAL, 
ANALYTICAL. Y 
2. For the well managing of which, the Arabians, as 
may be ſuppoſed by their way of Reading, invented the 
following Symbols or Characters, commonly call'd Digits, 
(as may be reaſonably gueſs'd from the Fingers of the 
Hand) which, tho? but few in Number, are ſufficient for 
managing the vaſteſt Calculations, the 


See here their Names and Characters. 


55 
ns - 


1 Acre, 4 Crowns, ) Days in a Week. 
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3. The Cypher, Null, ſtanding by itſelf, ſignifieth No- 
thing; but being joined with other Numbers, increaſeth | 
or decreaſeth their Value, and is indeed the beginning of 
all Number, as we ſhall elſewhere demonſtrate, contrary 
to what Tacquet, and ſome other modern Artiſts affirm. 

4. Number is compoſed of one or a multitude of Units, 
and is that by which we ſay any Thing is number'd ; as 


5. Of Numbers are ſeveral Sorts ; as Digits, Articles, 
Compounds, Whole, Broken, Mix'd, Gc. 
6. Digits are ſuch Numbers as are under Ten, as, 2, | 
3, 4, 5,90. | | 
7. Articles are ſuch Numbers as are compoſed of a 
Digit and a Cypher, as 10, 20, 30, £9c. and are diviſible | 
by 10 without a Remainder. "rl 
8. Compound Numbers are ſuch as are compounded | 
of many Numbers, as 144, 282, 1728, 1702, Oc. 
9. A whole Number cither contains Unity, or ſome 
Number thereof; as 7, 21, 512, 2056, c. 
10. A Fraction, or broken Number, is always leſs than 
Unity, as 4 repreſents three Quarters of any Thing, or 
Unity; and 2, or. 6, is ſix tenth Parts of Unity, Sc. 
11. A mixt Number is always greater than Unity, as 23 
repreſents 2 Integers, and one half of an Integer or Unity, 
and 7722, or 7.75, betokens ) Integers, and 75 Hundred 
Parts of an Integer or Unity. | 


12. According to the Diviſion of Unity, a Fraction comes | 
to be ſtiled Vulgar or Decimal. 

13. A Vulgar Fraction is divided into two Parts, one | 
above another, with a ſmall Line drawn betwixt, of which | 
the lower is call'd the Denominator, and the higher the | 
Numerator, ſhewing how many of thoſe Parts are fignity'd 
by the Fraction. So if we divide Unity into 12 Parts, 5 
of thoſeParts will be expreſs'd thus 21 Nenernior and ) Parts 
thus, 7, and ſo others. 


14. A Decimal Fraction (which is the moſt genuine 
and natural Way of dividing Unity, and perhaps the moſt 
Antient) always ſuppoſes the Integer to be divided into 10, 
100, 1000 Parts, Sc. as you covet Preciſeneſs in your 
Operation. Hence the Nenominator being known, needs 
not to be expreſs'd, but you may place your Fraction as 


E an Integer, by taking care to prefix its diſtinguiſhing Point, 
r | or 


N * — — Pa 
U 
9 IN f 
©, „ 
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or Comma; ſo 2 will be expreſs'd thus, .5, and 525 thus, 
05 ;3 rss thus, 005; +25 thus, .75, c. 


| 15. Numbers are ſaid again to be Equal, Unequal, Even, 
= Odd, Evenly even, Evenly odd, Oddly odd, Compoſite, 


Prime, Plain, Solid, Perfect, Harmonick, Square, Cube, c. 

16. Equal Numbers are ſuch as contain an equal Num- 
ber of Units. | 

17. Unequal Numbers are ſuch, whoſe Number of 

Units differ. | 

18. An even Number is ſuch as may be divided into 
= 2 equal Parts. 

19. An odd Number is ſuch as cannot be ſo divided. 

20. A Number evenly even, is ſuch as is compoſe of 
two even Numbers, ſuch a one is 8, for 2 X 4 =8. _ 

21. A Number evenly odd, is ſuch as is compoſed of 
an even and an odd Number; Tuch is 18 compoſed of 6 
and 3, for 6X 3 =18; or of 9 and 2, forg x 2 = 18. 

22. A Number oddly odd, is ſuch as is compoſed of 2 
odd Numbers; ſuch is 2x compoſed of ) and 3, for 
7X 3 D 21. | | 
0 23. Some Numbers are both evenly even, and evenl 

odd, as 24 compoſed of 6 and 4, for 6 X 4 = 24, an 
7 Wl fo is evenly even; and it may be compoſed of 8 and 3, 
„ for 8 x 3 = 24, and ſo is evenly odd. 
d 24. Compoſite Numbers are ſuch as are meaſured by 
|| ſome other Number than Unity, ſuch are 8, 12, 15, 
825, Oc. | 

25. Prime or Incompoſite Numbers, are ſuch as.Unity 
only meaſureth ; ſuch are 3, 5, ), 11, 17, 19, Oc. | 

26, Plain Numbers are ſuch as are made by the Multi- 
plication of two Numbers, as 12,18, 36; the firſt made up of 
6and 2, and the ſecond of 6 and 3, and the third of 9 and 4. 

27. Solid Numbers are ſuch as are made by the Multi- 
plication of three Numbers into one another; ſuch are 24 
made by the Multiplication of 2 into 3; into 4; and 60 
made of 3 into 4, into 5 ; whence you may infer, that all 
Plain and Solid Numbers are Compoſite. 

28. Pefect Numbers are ſuch, whoſe Aliquot Parts ad- 
ded, are equal to themſelves; the firſt of which is 6,whoſe 
Aliquot Parts are 3, 2, 1 =6: The Second is 28, whoſe 
Aliquot Parts are 14, 7, 4, 2, 128; of theſe Numbers 
are but few, only Nine in a Hundred Thouſand Millions. 
B 2 29. Har- 
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29. Harmonick Numbers are ſuch, that the Aliquot 


Parts of the one collected, make a Sum equal to the other 


Number. | 

30. Square Numbers are ſuch as are made by the 
multiplication of ſome Number into itſelf ; ſo 4 is the 
Square of 2, 9 of 3, 16 of 4, and ſo on 4 infinitum. 


31. Cube Numbers are made by the AY pax of | 


ſome Number twice into itſelf, ſuch a one is 8, made by 
the Multiplication of 2 into 2 into 2, ſuch another is 27, 
and infinite more. | 

32. Numbers to one another may be termed Aliquot 
Paits, Aliquant Parts, Prime, Compoſite. 


33. One Number is ſaid to be an Aliquot Part to ano- f 
ther, when the firſt preciſely meaſures the ſecond ; ſo 6 is | 
an Aliquot Part of 18, and 7 of 28; for 6 meaſures 18 by | 


3, and 7 meaſures 28 by 4, Ec. 


34. One Number is {aid to be an Aliquant Part of | 


another Number, when the firſt meaſures not the ſecond 
without a Remainder; ſo 5 is an Aliquant Part of 18, and 
9 of 25, Oc. | 

35. One Number is {aid to be Prime to another, when 
no Number can be found to meaſure both preciſely, ex- 
cepting Unity; ſo 11 and 15 are Prime to one another; 
ſo are 13 and 36, and many more. 

36. One Number is Compoſite to another, when a Num- 


ber can be found that meaſures both exactly beſides Unity, 
ſuch are 12 and 36, 15 and 75; fince 3 meaſures the firſt } 


Pair, and 5 the ſecond; and ſo in many more. 


37. Numbers to one another may be ſaid to have Rea- | 


ſon or Habitude, and may be twotold, either in reſpect 
of Quantity or Quality. 

38. In reſpect of Quantity, it is confider'd only betwixt 
two Numbers, of which the firſt is called the Antecedent, 


the ſecond the Conſequent, and is either equal, as 3 to 3, | 


cr 7 to ); or unequal, which may be of the Greater to 


the Leſs, as 6 to 4, or of the Leſs to the Greater, as 
4 to6. 


39. Reaſon, as well of the Greater to the Leſs, as of the 


Leſs to the Greater, is fivefold, viz. Firſt, Multiple; Second- 
ly, Stuferparticnlrr , 1 Superpartiens; Fourthly, 
Multipleſuferparticular; Fitthly, and laſtly, Multi pleſu- 


Ver partiens. The three firſt of which are called Simple, 


the 


- 


. 


wn 
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the two laſt Mixt, Reaſon or Habitude; to give a Name 
to their Oppoſites or Contraries, we join the Propoſition 
Sub Rane they are called Submultipie, Subſuperparticti- 
lar, &c. 

40. Firſt, Multipie Reaſon, is when the Antecedent, or 
Greater Number, contains the Conſequent, or leſs Number, 
ſome certain Number of times, without a Remainder, as 
6 to 3, commonly call'd Duie; 21 to 7, commonly called 
ripe Reaſon: Their Oppoſites is of the Leſs to the Great- 
er, as 3 to 6, ) to 21, that is Su Auple, Sub-triple Reaſon. 

41. Secondly, Sperpariicular Reaſon, is when the An- 
tecedent or Greater Number contains the Conſequent or 
Leſs Number but once with a Fraction, whoſe Numera- 
tor is always Unity; ſuch are 3 to 2, 4 to 3, 5 to 4, Oc. 
commonly called Seſquialtera, Seſquitertia, Seſqutquarta, 
Reaſon or Proportion: Its Oppoſite is, Su ſuuperparticu- 
lar, as of 2 to 3, 3 to 4, 4 to 5, Sc. commonly called 
Sub ſeſquialtera, Subſeſquitertia, Sue quarta, &c. 

42. Thirdly, Superpartient Reaſon is, when the An- 
tecedent or Greater Number contains the Conſequent or 
Leſs Number once with a Fraction, whoſe Numerator is 
always more than Unity, ſuch as 5 to 3, 7 to 4, c. com- 


monly called .Speranupartiens tres, and Supertripartiens 


quartas, &c. Its Oppoſite is Subſuperpartiens, as of 3 to 
5,4 to ); or Subſuperaupartiens tres, Subſupertripartiens 
quartas, &c. | 

43. Fourthly, Multi pleſuperparticular Reaſon, is when 
the Antecedent or Greater Number contains the Conſe- 
quent or Leſs Number divers times with a Fraction, 
whoſe Numerator is always Unity; ſuch as 9 to 4, or 
Duplajeſquiquarta, 9 to 2, or Puadruplaſeſquiattera, 26 
to 5, or Quintaplaſeſquiquinta, &c. Its Oppoſite is, Sub- 
multipleſuper particular, as 4 to 9, 2 to 9, 5 to 26, c. 

44. Fifthly, Maltipleſuperpartiens Reaſon, is when the 
Antecedent or Greater Number contains the Conſequent 
or Leſs Number divers times with a Fraction, whoſe Nu- 
merator is always greater than Unity; us 8 to 3, common- 
ly called n tertia; 19 to 5, termed 
Triplaſuperquadripartiens quinta, &c. Its Oppoſite is 
Subimlilti pleſuperpartiens, as 3 to 8, 5 to 19, Cc. Under 
ſome of theſe ſive Species are comprehended all the Va- 
riety that can happen betwixt two Numbers, in — 


_—_— W * 
, I 
, " = 


6 The INTRODUCTION. 
of Quantity; the ſame holds alſo in Fractions, as well as 
mix'd Numbers. 

45. In reſpect of Quality, which is only a Similitude of 
Reaſons, commonly called Proportion, it is conſidered 
betwixt more than two Numbers: For tho' the Reaſon of 


two Numbers may be had as before, yet a Similitude of 
Reaſons cannot be found, unleſs the Numbers be more 
than two, and is threefold : Firſt, in reſpect of their Di- 


ference. Secondly, In reſpect of their Quote. Thirdly, In 


reſpect of both. Of the firſt, ſpringeth Arithmetical ; of 
the ſecond, Geometrical ; of the third, Harmonical Pro- 
rtion. {| 

46. Arithmetical Proportion, is an Equality of Diffe- 
rences; that is to ſay, when a Rank of Numbers have 
one and the ſame Difference, and this is two-fold ; con- 
tinued, or diſcontinued. 

47. Firſt, Continued; when of ſeveral, the 2d exceeds 
or is leſs than the firſt by the ſame Numbers of Units, 
as the zd doth exceed or is leſs than the 2d, or as the 4th 
doth exceed or is leſs than the 3d, Cc. So 1, 3, 5, 7, 9, 


11, Oc. are Numbers in Arithmetical Proportion, in- 


creaſing by 2. And 16, 13, 10, are Numbers in Arith- 
metical Proportion, decreaſing by 3. And 1, 2, 3, 4, 5, C, 
7, are Numbers in Arithmetical Proportion, continued, 
2 by Unity, and theſe are what is commonly 
called Arithmetical Progreſſion. 

48. Secondly, Diſcontinued, that is, when there is the 
ſame difference betwixt the firſt and 24, as there is be- 
twixt the zu and 4th, but not as between the 2d and zd. 
80 1,3. 7,9 are four Numbers in Arithmetical Proporti- 
on. The Difference of x and 3, and of ) and 9, being 2 
which is not the Difference of 3 and 7, which is 4. 

49. Geometrical Proportion is an Equality of Ratios; 
thatis to ſay, when ſeveral Numbers being divided by 
one another have ſeveral Quotients, and is either Con- 
tinued or Diſcontinued. 

50. Continued, when of ſeveral Numbers, the 1ſt 
bears the ſame Ratio or Proportion to the 24 as the ad 
doth to the 3d, and as the zd doth to the 4th, c. Thus 
2, 3, 4, 6, are Geometrical Proportionals continued 
ſince there is the ſame Reaſon of 2 to 3, as of 4 to 6, 
each being Subſeſqnigltera, 1, 2, 4, 8, 16, 32, Oc. are 

Numbers 


Pg 
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Numbers in Geometrical Proportion, for the ſame Rea- 
ſon; and this is what is commonly called Geomerrical 
Progreſſion. | | 

51. Second, Diſcontinued or Interrupted, when the 
Proportion of the 1ſt to the ad is the ſame as that of the 
zd to the 4th, but not of the 2d to the 3d. Thus, 
3:6 :: 16: 32, are Geometrical Proportions diſconti- 
nued ; 3 being contained in 6 as oft as 16 in 3a, that is 
twice, which is not the Proportion of 6 to 16; and this 
is what is commonly called T he Gclden Rule. 

52, Harmonick, or Mufical Proportion, is when the 1ſt 
Term is to the laſt as the Difference of the iſt and ad to 
the Difference of the two laſt. So theſe three Numbers, 
2, 3, 6, are in Mufical Proportion, ſince 2 Is to 6, As 1, the 
Difference of the two firſt, To 3, the Difference of the two 
laſt. Thus alſo theſe 4 Numbers are in Harmonical Pro- 
portion, v7. a, 3, 6, 123 ſince the firſt Is to the laſt, As 
the 5 oo ot the two firſt, To the Difference of the 
two laſt. | 


* 
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The Diviſion of a Pound Sterling. 


i Farthings 1 Penny 
12 Pence, or 
3 Groats L )1 Shilling 
5 Shillings = 1 Crown 
4 Crowns, or 
20 Shillings 1 Pound 


20 Groats, or 

65. and 8 4. 1 Noble | 
{ 2 Nobles v Mark 
3 Marks = / 2Pounds 
1 Mark 1Noble 1 Pound 


240 Pence 1 Pound 
960 Farthings l 
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The Diviſion of a Pound Troy. 


| 24 Grains 1 Penny We, 240 Penny 
20 Penny Weight 2051 — „ Wtmake f 3 
12 Ounces S I. Pound 77oy Pound. So i 
14 Oun. 12 Penny Wt.] * [x Pound Aver. will 5760 
— — Grains. 
Averdupoiſe Weight. 
| 16 Drams 7 1 Ounce 25% Drams 
16 Ounces 1 Pound make a fb, 
14 Pound I Stone 1792 Oun. 
2 Stone, or 28 Pound o JA Hundred make a C. 
4 Stone, or 56 Pound 9 0 Hundred Wt. 28672 
8 Stone, or 112 Pound < | 1 Hundred Dr. make a 
5 Hundred 1 Hogſhead C.Wr.3584, 7 
10 Hundred I Pipe or Butt Dr. make a 
20 Hundred , [1 Tun or Load Stone, 10 
ne, FW 
| Ounces, 
Apothecaries Weight. 
20 Grains 1 Scruple 96 Drams in A 
3 Scruples II Dram Pound, 288 Scru- 
8 Drams = 1 Ounce ples in a Pound; 
12 Qunces 1 Pound 5760 Grains in a 
— — Pound. 


Loug | 
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Long Meaſure. 

2 2 —_ - e eee 80 Bar 
3 Barley Corns 1 Inch 1900 5 
12m fe 
= 8 wy Palms 1 — Inches make 

” Mile, 528 
3 Feet 9 Inches o |1 Ell Arughfh tet 22 = 
5 Feet . 2 : 1Geomet. Pace | Mile, | 1760 
6 Feet, or 2 Yards = |1 Fathom Yards make 
5 £ Yards Ji Perch a Mile, 1056 
40 Perch. or 132 Paces 1 Furlong Paces make 
8 Furl. or 320 Petches 1 Mile ha * 
a 1 _ League a Mile, 
Cloth Meaſure. 

4 N ils >: > . —_—y - 

1 Quince 2 : JED 16 Nails one Yard. ; 

5 Quarter PS JI Ell Engliſh 20 Nails one Ell Englfh, 

3 nartes 1 Ell Eeniſp | T2 Nails ene ElLF/emfh, 

Dry Meaſure; 

H. I Quart 2 
2 Quarts 1 Pottle 

2 Pottles 1 Gallon 

2 3 2 1 Peck 

4 becks C tr Buſhel Land Meaſure 
5 Pecks Ji Buſhel Wate | 
4 Buſhels = 1 Coomb ater Meaſure | 
2 Coombs | I Quarter 1 
4 Quarters | i Chalder 
[5 Quattew I I Tun, of Wey 
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Liquid Meaſure. 


— 
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2 Pints 1 Quart 
2 Quarts I Pottle 3 
2 Pottles 1 Gallon (Herrings |W 
8 Gallons 1 Firkin of Ale, Soap, or [i 
9 Gallons | I Firkin of Beer 
2 Firkins | 1 Kilderkin 4 
2 Kilderkins x Barrel, or 36 Gallons | 
42 Gallons 1 Tierce 5 
63 Gallons 1 Hogſhead 


2 Hogſheads I Pipe or Butt 
2 Butts, or 252 Gallons £9 Tun 


TIME. 


— 
IPL" 1 Ck Fa 


[ 60 Seconds 1 Minute 
460 Minutes 1 Hour 


| 

24 Hours 1 Day Natural 

| 7 Days 1 Week 

[ 4 Weeks 1 Month 

13 Months and one Day 1 Year, or 365 Days 


Sometimes a FraQtion is expreſſed Decimally ; and inf} 
this Caſe an Unit is ſuppoſed to be divided into 10 Parts, 
and every one of thoſe 10 Parts, into other 10 Parts 
whereby Unity is divided into 100 Parts. Again, every} 
of thoſe Parts are ſuppoſed to be divided into other 10% 
Parts, and then Unity is divided into 1000 Parts; and foff 
as far as you pleafe, #58 

In any Decimal Fraction, the Denominator is not ex- 
preſs'd, but underſtood; and the Numerator hath a Point, 
or Comma, prefixed, to diſtinguiſh it from an Integer. 
So f a Pound be divided into 10 Parts, 10 Shillings, 
or 5, will be thus expreſs'd, 23, or thus, .5. * 
Again, If a Pound Sterling be divided into a 100 Parts 
5 Shillings, or 4 of a Pound, will be expreſs d thus, 7580 
or. 25. ; 


+ Thy 
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Thus you ſee the Denominator of a Decimal Fraction 
ay very well be omitted, becauſe eaſily known, being 


ways an Unit with as many Cyphers annex'd, as there“ 


e Places in the Numerator, 


Note alſo, That Cyphers placed to the Left-hand of an 
tegral Number, or to the Right-hand of a Decimal), 
either increaſe nor decreaſe the Value ; but placed con- 
ary, work contrary Effects; for as Cyphers placed to 
e Right-hand of an Interger, increaſe the Value in a 
enfold Proportion; ſo Cyphen placed to the Left-hand 

fa Decimal Fraction, decreaſe the Value in the ſame 


So 5 Pounds, by annexing a Cypher to the Right-hand, 


_|Wccomes 50 Pounds, Ten times more than before : So .5 /. 


r 105, by annexing a Cypher to the Left-hand, becomes 
5, or I Shilling, Ten times leſs than before, But more 
ff this in Decimal Arithmetick. 


C 2 
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NUMERATIO Ne 


BY Numeration we know how to Place, or give a juſt 
Value to, any Number propounded 3 whic that you 
the following Table. 


The TABLE. 


may do, obſerve the Nature o 


{ 


> 


| 


Oo 
8 
E 
* 
© 
— 
2 
— 
= 
— 
w 
| 9 


A Hundreds of Th. 5 
R999 2 Tens of Thouſ. 


> Þ > > > > Thonſands a 
3 VI 3 UI I UI 2 Hundreds 


oo o Tens of Millions 
Js s ο » Tens 
„ Units 


Millions 


| 


In 6 wy oing 1 N you may ſee how each Place 
exceeds the former Ten timies, increaſing in Value t 
wards the nl 22 van 
The firſt Place is the Place of Units, the ſecond T a 
the third Hundreds, the fourth Thouſands ; and fo a 
far as you pleaſe. 5 | i - 
The Denomination of the firſt Period, or of the firſt 3 
Places, is Hundreds; the Denomination of the ſecond Pe- 
riod, or of the ſecond 3 Places, is Thouſands, of the third 
. The fourch P od, if it h 
e fourth Period, if it had been annex d, would have 
been Thouſands of Millions; but in 3 how 


ſeldom Uſe fox ſo large a Number. 
Is 
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In reading the Numbers, it is convenient the young 
x carner exerciſe himſelt in the ſmalleſt firſt, and ſo pro- 
ceed to the greater, till he be perfect. | 

The Value of 7654321, being the th Number in the 
WT able, will be found to be in Words at length, ſeven Mil- 
lions, ſix hundred fifty-four Thouſand, three hundred 
W twenty-one. Of the fourth, to wit of 4321, the Value 
in Words at length will be, four Thouſand, three Hundred 
twenty-one ; and ſo of any other. 1 

And though the former Table go but to 9 Places, yet 
it is ſufficient to find the Value of any Number, though 
it con ſiſt of 90 Thouſand Places. | id 
A ready way in _ is pointing the Places 


of Millions, as in the Number underneath. 
8 
— 
. hs — 
1 
5 8 8 
1 
— - — 
EI 
76543234567 89876 54323456789 142 
mn — _ m 0 TY 


ADDITI ON. 


DDITION is the Gathering together of their 
Numbers, into one Total Sum. +. | 


Addition of ImTEGERs. 


Take care to place Units under Units, Tens under 
2 Cc. And for every 10, carry one to the next 
To 


14 Addition of INTEGERS. 
Example, 
To work this Example, I begin in the 4216 
Units place, and ſay, 7 and 4 is 11, and 6 2974 
is 17 ; place 7 under the place of Units, 2967 
and tor the Ten carry one to the next — 
ace; then going to the place of Tens, I 10157 Total. 
lay, 1 that I carried and 6 is ), and ) is 
14, and 1 iS 15; ſet down 5, and carry 
= then 1 I carried and 9 is 10, and 9 is 19, and 2 is 
3. ſet down one, and carry two; then, 2 I carried and 
2 * 4, and 2 is 6, and 4 is 10, which being the laſt, ſet 
it all down, and the Total Sum will be hs 7, as in the 
Example may be ſeen. 


Other Examples for Practice, 


41262 
12349 
46725632 71621 
12982624 32423 
37890167 = 
34256782 2194 
42167142 _ 
46 300001 | 3986 
— 7892 71894 
6724 
— n 176 
| 129 
814 
| | 672 
32142 72900 | | 500 
12162 4678 27 
42164 290 42 
39786 4 61 
21214 3 7 


* 
11 


——— 
Addition of Money. 


In 9 of Numbers 5 divers Denominations, as 
Money, Weight, Meaſure, c. 

We © ſhall _ with *. that being the moſt 
common. Having 


Addition of Mo NE v. 15 
Having placed the Numbers given, to be added in their 


Order, ( vi.) Pounds under Pounds, Shillings under Shil- 


lings, and Pence under Pence, &9c. 
Then, 


: For every 4 Farthin ngs carry one Penny, for 12 Pence 
Carry one Shilling, and for 20 Shillings carry one Pound. 


Example. 
Begin with the Farthings, and ſay, 2 J. 5. 4. 7 
and 2 is 4, and 3 is wa I is 8 Farthings, 21 12 
ſet down a * . carry 2 Pence 36 15 * 
to the place of Pence; then, 2 I carried 14 12 7 
and 2 is 4, wag be 11, _— 19, and 18 15 2 
7 is 26 Pence; ſet down 2, and carry 2 
Shillings; then 2 I carried and ; is 7, 91 16 2 © 
and 2 18:9, and 5 is 14, and 2 i816; ſet + — 
down 6 Shillings and carry 1 Angel, 
which with the other 4 Angels make 5 Angels; ; ſet down 
1 Angel and carry 24, Then in Pounds work as in Inte- 
vers, and the Sum will be 91 J. 165. 24. 04. 


89 6 WW M 


Other Examples for Practice. 

& LL 4&6 . 

42 16 9 1 265 16 8 x 

1 9 12 1 4 

34 17 9 2 178 18 8 3 

16 16 ᷣ 8 1 4 12 $- 1 

74 17 7 3 129 13 6 3 
18 12 5 TI 421 12 7 1 GY 

— — 624 13 

. 424 12 7 

8. 225 200 - 00. 60:5 

17 9 * 724 16 © 3 

12 7 146 17 10 K 

13 9 7 741 18 8 2 

5 178 12 3 2 

4 246 16 ᷣ 8 2 

2 11 5 © 7 By: os 

n 424 12 3 O 

> "ASE 2Y 2 

5949 03 6 © 


| 


16 Addition of Wz16ur. 


If — Sum be long, you may point it, or divide it 
into Parts | 


and the Parts added together, will be equal 
to the whole, which proves the Work. vr "> | 


Addition of Troy-Weight. 

Having placed your N umbers in order, that is, each 
under its own Denomination z then, for every 24 Grains, 
catry one Penny-weight, for zo Penny-weight carry one 
Ounce, for 12 Ounces carry one Pound. 


{ Example, 


Begin with the Grains, and ſay, 12 6. ou. pw. gr. 


Gr. and 13 is 25, and 15 is 40, which 24 75 11 15 
is one Penny- weight, and 16 Grains; 36 5 15 13 
ſet down 16 Grains, and carry one Penny- 64 2 14 12 
weight to the place of Penny- weights: — — 
In Penny-weights work as in Shillings; 125 4 ol 16 
in the Ounces work as in Pence; and + 

in the Pounds as in Integers, and the 

Total will be 125 0. 40%. 1 P. 167. 


Other Examples, 


Tb. on. pw. gr. Tb. ou. pw. gr. 
364 £7 11 4216 io 19 
142 18 10 1216 7 os 
219 10 14 7146 11 16 
216 4a 0 2162 3 


"I 


—@ 
* 


943 18 21 14742 03 O2 


Addition of Averdupois-Weight. 


Having placed your Numbers in their true places ; fot | ö 
16 Drams carry one Ounce, for 16 Ounces carry one 
Pound, for 28 Pounds carry one Quarter, for 4 Quarters il 


carry one Hundred Weight, 
Begin 


£7 odd * ed 6 © A ot 


Proof of ADDITION. 
Example. - 
Begin with the Ounces, and ſay, to C. 4. 4b. on. 
Ounces and 5 is 15, and 8 is 23, ſet 36 2 11 8 
1 
2 


17 


down 7 Ounces, and carry 1 Pound to 14 5 
che Pound; then x Pound I carried 64 13 10 
Wand 13 is 14, and 17 is 31, and 11 is 2 
W 4: Pound, which is x Quarter and 14 115 2 14 7 
Pound; ſet down 14 and carry 1 Quar- . 

ter: In the Quarters, work as in the 

Farthings, and in the Hundreds as in Integers, and the 


Sum will be found to be, 115 C. 2 4. 14 . 7 ou. 


— — 


Other Examples. 
. ou. ar. C. 4. b. ou. 
71 1s 10 hh, : 
26 8 12 678 1 14 10 
6. 5 10 241 2 19 8 
36 5 6 362, 3 10 5 
a t 
e 


There are other Weights and Meaſures: But he that 
underſtands theſe, cannot be ignorant of any other: if he 
but take notice of the Tables of Weights and Meaſure, 
in the Introduction, where he may ſee how much of one 
Denomination make one of another; then the Work will 
be eaſy enough. 

We ſhall therefore ſhew the Learner the Proof of Ad- 
dition, and ſo conclude this Rule, 


Proof of Avv: TION. 


m Proof of Addition, add your Numbers downward, 
Ccontrary to the common way, carrying as uſually ; ſo will 
We you avoid making a Miſtake in the ſame Place, if the To- 
tal Sum be the ſame both Ways, you are right, elſe not, 


D Example. 


18 Oneſtions in Ap DIT ION. 


Example, 4 1 x 

In Money. In Averdupois-wt. | 

J. of ** C. 4. 2 oth. 9 

146 7 9 142 2 11 6 5 
362 14 2 178 1 19 10 " 
174 11 5 242 2 18 5 14 
er 426 3 11 5 1 

Sum 683 13 4 - . f 

— Sum 990 2 04 10 


Proof 683 13 4 | 
— — Proof 990 2 og 10 


NN 


KNueſtions in App1 TION. 
A Man at Mancheſter demands how far to Zondon; 
and was anſwered, from hence to Derby, is 38 Miles, 
thence to Harborcugh 32 Miles, thence to &. Albans 46 
Miles, and ſo to London 20 Miles. 
What is the Diſtance from Mancbeſter to Ih 
N 3 
* b 39 
Facit 136, as in the Work. 46 


6 | 


A ws £2 + SS £2 iS as 


» 
Q 


© Þ-Þ > BO O DO ti - 


An old Man's Age wasrequired, and he anſwered, 
J have 5 Sons and 3 Daughters, betwixt the Birth 
each of my Sons was two Years ; betwixt my laſt Son 
and firſt Daughter, 4 Tears; and 4 Years apiece bo- 
twixt the reſt of my Daughters; in my 2oth Year 
was my firſt Son born, and that is the Age of my 
Youngeſt Daughter. 2 Srl | 
What is the Father's Age? 
Anſwer, Sixty Years, 


£ — X © = _ — A »4 G 
a 4 ws . 6 . * . , 
1 ON? + £0 12 * rer _ . 
2 . 8 N . 1 
5 8 r 


8 


| | 


O 
2 
E. 


x SUBTRACTION. 
4 NY Subtraffion, we find the Difference of any two 
Numbers, by taking of drawing the leſſer from the 
greater, whereby the Difference will appear. 


Subtraftion in ImTEGER 8. 
Take care to place Units under Units, Tens under 


Tens; and in caſe of Want, in Subtra&ing, borrow 10, 
and for every 10 ſo borrowed, pay one in the next Place. 


EXAMPLE. 


Bought 7126 Bundles of Yarn, of which 1 have ſold 
1693 out again. What remains to ſell} ?! 


Place your Numbers as in the Margent, Bought 7126 
and beginning at the Right-hand, ſay; Sold 1693 
3 from 6 and there remains 3, 9 from 21 — 


cannot, but 9 from 12 (for borrowing ro Reſt 5433 
makes the 2 12) reſt z, then goon, fay- , — 
ing, 1 I borrowed and 6 is 7, from t I 

cannot, but ) from 11, reſt 4; Laſtly, 1 I borrowed and 
I is 2 from 7, reſt 5: So will the Remain be found 5433, 
as in the Work. | | 


Other Examples for Practice. 
Lent 467256 From 6254246 


2 
2 


O >>.Þ>.> © DB wo mt - 
Wr n s 


Paid 414063 Sub 610982 
NE 
2 


D 3 Lent 


21 


20 Subtraftion of MoNE v. 
Lent at one time 4246462 J. 
at another - 124216 


at another 62142 
at another er m5 57-195 
4 } . rr 


Eent in al! 443703 


— 99 


f fr 
Paid at one time 1263125 
at another 642162 
at another 82425 
Paid in al! 198712 


Reſt to peß 2449323 


In this laſt Example I add the Summs lent into one 
Summ and likewiſe what was paid; then Subtracting as 
before, the Remainder will be found to be 2449323. 


Subtraction in MoNE v. 


In Subtraction of Numbers of divers Denominations, 
we ſhall, as in Addition, begin with Money in the firſt 
Place, and of the reſt in their Order. | 


Subtraction in Money is not much different from I:te- 
gers; only Note, That having placed your Numbers right, 
the Leſs under the Greater, and Pounds under Pounds, 
3 under Shillings, c. You muſt in Caſe of Want 

in the Farthings, borrow 4, or one Penny; and in the 
Pence borrow 12, or one Shilling; and in the Shillings, 
borrow 20 Shillings, or one Pound, remembring always 
to pay what you borrowed to the next Place, by calling 
the lower Figure one more than it is. 4 


E TAN 


Begin with the Farthings add Z . 4. g. 
ay, 2 Farthings from 1 I cannot, Lent 6) 12 o or 
but 2 from 4, reſt 2, and 1 is 3, Paid 18 14 0 oz 
which ſet down ; then go to the mum 
Pence, ſaying I I borrowed, and Reſt 48 17 oy 63 
9 is 10, from 7 I cannot, but 10 —:. — 
from 12 reſt 2 and 7.is 9 Pence, which ſet down; then 
proceed to the Shillings, ſay 1 Shilling I borrowed and 

14 is 15, from 12 I cannot, but from 20, reſt 5 and 12 
3s 17, which ſet down, and going to the Pounds, work 
as in Integers, and the Remain will be 487. 17 g. 9 d. 3 l. 


Other Examples for Prafice. \ | 
& „„ &:& & $8 


: Lent 142 16 9 1 Lent 416 16 7 


Paid 79 13 8 2 Paid 198 14 2 


— 


— n 


Lent at ſeveral times 91 14 


— 
+Þ 
— 
— 
% —= coQw Þ & © 


— 


nnn 96 r WA = 


Paid 333 12 52 


Reſt to pay 


Subtraction 


21 SubtraZion of T NOV WEICH. 


Subrrattios of Ta 0 War enz. 


In Subtraftion of Trey-Weight, in caſe of Want in the 
Grains, borrow 24, in the Penny-Weight 20, in the Oun- 
ces 12, and in the Pounds as in Bb. z remembring ſtil 
to pay what you borrow to the next Place. _ 
Begin with the Grains, P. on. Pw. gr 
Grains I cannot, but 16 from Sold 149 08 13 16% 
24, reſt 8, and 14 is 22, EE — 
which ſet down; then pro- Reſt 8 
ceeding to the Penny- — UQ— | 
weight, there you may work as in Shillings, and in the 
Ounces as in Pence, and in the Pounds as in Integers. 


_ Other Examples. : 


| Ih. on. Pu. 7 Ib. oth PW. gr, 
Bought 674 o oq4 10 Bought 4216 o o7 11 
Sold 194 8 11 os Sold 1982 o8 10 14 
Reſt 5 


— — — 


— — 


2 * 
” > 4 44 


Subtraction of AvEsDuPoOIst-WEIGUrT, 


Having placed your Numbers in Order, as was int. 
mated before, ſubtract as uſually ; but in Caſe of Wan 
in the Drams or Ounces borrow 16, in the Pounds 28, inf 
the Quarters 4, and in the Hundreds as in Integers, 


Begin with the Ounces, C. 4. bb. offi 
and ſay, 8 Ounces from; Bought 142 2 11 
Ounces I cannot, but & from Sold? 79 3 10 g 4 
16 reſt 8, and 5 is 13, which — — 
ſet down; then 1 I borrow- Reſt ; 
ed and 10 is 11, which Sub- — — 


9 
k +. 
0 
2 


trated from 11, reſt o, which ſet down ; then proceed! 

to the Quarters, where work as in Farthings, and in th 

C's work as in Integers, | 

REELS Otht 
2 


* " 


Proof of SUBTRACTION, 23 


3 Other Examples. | 
he 4 | "re 4. . ' | C. 7. . 0. 
m. Bought 426 2 19 Bough: 144 2 14 Os 
il Sold 198 3 25 Sold 79 3 19 10 
Ys RE EE” Re 7 
7 f . 
19 Proof of SUBTRACTION, , 


To prove Subtraction, do thus; Add the Sum to be 
WSubtracted to the Remainder, the Total will be equal 
Wo the Number from which you were to Subtract, if your 
fork be right. 


Example in Money. 

2 | a F 
by Lent 42 16 og | 
, Paid 18 16 11 
9 n — Add 

| Reſt 23 19 50 | 

Proof 42 16 oo 
Tit In Troy-We: eig bt. 
int 


. ou. pw. gr. 
Bought 142 12 11 14 


Sold 79 08 15 17 
1 Add 
Reſt 63 03 15 . 


Proof 142 12 11 14 


24 Oneftions in SUBTRACTION. 


A Bond dated in the Year 1685, How many Years an 
ſpent this preſent 1712? | 


From 1712 
: = Subt. 1685 


Reſt 21 Tears, the Anſwer. 


The Author hereof was born in the Year of our Lord 
* How old is he this preſent Lear Fore ? 


— = ” W M7 Tz 


From 1712 | 
Subt. 1660 | W 


Reſt 52 Tears, the Anſwer. 


What Number of N Shillings and Pence, added 
to 344. 165. 94, uy will . 1004. 
r 2 C . 

From 100 oo oO oo 

Subt. 34 16 og or 


—_—— 
Fn "IE 


Reſt 65 o; o 03 The Anſwer, 


& A AL a 


1 


* un.. 


— 


MULTIPLICATION, 


a BY Multiplication, we Increaſe or Multiply one Number 
by another, as oft as there are Units in either of the 
W Numbers, and it ought to be perfectly underſtood by the 
WW Learner, who would know any thing of Arithmetick ; 
Thouſands of Queſtions in a great many Parts of the Ma- 
thematicks being reſolved thereby. | 

In Multiplication are three Numbers or Members to be 
well taken notice of. 

Firſt, The Multiplicand, or Number to be mutiplied. 

Secondly, The Multiplier, or Number by which we 
multiply. | 

Ti Jirdly, The ProduQ, or the Number proceeding, or 
produced from both. 

In Multiplication it holds, 

As an Unit: to the Multiplier ; : 

So is the Multiplicand : to the Product. 


5 of if one Yard Coſt 5 Shillings, what will 64 Yards 
0 | 

Here one Yard bears ſuch proportion to 5 Shillings, as 
64 Yards will bear to the Product. | 


To work this Queſtion, place your Numbers in order; 
as in the Example following, | 


- 6. & 
If 1: 5 :: 64 Multiplicand. 
5 Multiplier. 


Product 320 Facit 320 Shillings, or 16 Pounds, 


Here I multiply 64 by 5, ſaying, 5 times 4 is 20, ſet 
down a Cypher and carry 2; then 5 times 6 is 3o, and 
2 | carried is 32, which ſet down to the Left-hand, the 
Cypher makes the Sum 320 for the Product: And ſo 
many Shillings will 64 Yards _ at 5 Shillings the 1 
u 


26 Multiplication of INTEGERS. 


But before we proceed any farther, it will be conveni- 
ent to give you a Table of Multiplication, which the 
_ Learner ought to get perfectly by Heart, 


A Table of Mut TieL1cation. 


The foregoing Table contains the Multiplication of the 
P Digits, one by another, or by themſelves, to which we 
have added a Column of 12 by the Digits, for the uſeful- 
neſs thereof; the reading whereof is 1 for ſuppoſe 
the Product of 7 by 9 were required; loo for a N umber 
at the Top, as ſuppoſe 9, and the other, to wit, 77 in 
the Side, and in the Angle or Meeting is 63, the Produ8 
required; ſo 8 times 6 will be 48, look 8 in the Top, and 
6 in the Side, and in the Angle of meeting, you will find 
48, and fo of any other. rep WAL + - £228 
In Multiplication it mattereth not whether of the 
Numbers is made the Multiplicand, or whether the Mul- 
tiplier, for the Product is the ſame. ** 
Only its more convenient to make the leſs the Multipli- 
er, — then proceed to the Work by the following Rule. : 


_ Firſt, Set down the greater Number, and under it the 
Leſs, Units being — Units, Tens under Tens, then 
drawing a Line under them, begin with the firſt Figure 
of the Multiplier towards the right hand, and by it mul- 
tiply each Figure of the Multiplicand, obſerving tor ny 

1 Ten 


Multiplication of INTEGERS. 27 
ren to carry one to the next Place, then proceed to the 
Wſccond Figure of your Multiplier, doing as before, onl 
ou muſt place your Product a Figure nearer to the le 
and, and ſo proceed to every Figure, doing as before, 
nd removing every Product a place nearer to the left 
and; then drawing a Line under them, add them as 
hey ſtand, and you will have the true Product, which 
Wnay better be underſtood by obſerving the Work of the 
ollowing Examples. | 45 


Erample the Firſt. 


By one Figure. Mul. 1728 Multiplicand. 

f | by Multiplier. 

= Having placed your Num- | 
ders as in the Margent, ſay 7 12096 Product. 

times 8 is 56, ſet down 6 and 

Wcarry 5; then ) times 2 is 14, and 5 is 19, ſet down 9 

Wand carry one; then 7 times ) is 49, and one I carried is 

60, ſet down a Cypher and carry 5; then ) times 1 is 7, 

Wand five I carried is 12, which ſet down, and the Pro- 

duct is 12096. 

This Queſtion is the ſame as if one had demanded. 

In 1728 Weeks, how many Days? 

Or in 1728 Lancaſhire Perches, how many Yards ? 

Or, in 7 Foot of Timber, how many ſolid Inches? 

The Anſwer would have been alike in all. 


Example the Second. 


Multiply 3421 Multiplicand. 
by 36 Multiplier. 


By Two Figures. 


Firſt ſay, & times 1 is 6, which 20526 
down; then 6 times 2 is 12, 10263 
et down 2 and carry 1; then 6s —— 
imes 4 is 24 and 1 is 25, ſet 123156 Product. 
down 5, carry 2; then 6 times 3 
is 18, and 2 is 20, which ſet down; then beginning 
with the 2d Figure of the Multiplier, ſay 3 times 1 is 3, 
which ſet down under the ſecond Figure from the right 


i 
2 hand; 


28 Multiplication of INTEGERS. 
hand; then 3 times 2 is 6, which ſet down; then 3 times 
4 is 12, {et down 2, carry one; then 3 times 3 is 9, and 
1 is 10, Which ſet down and your Multiplication is finiſh- 
ed. But now you mult add the two Products as they ſtand, 
as before ages in Addition of Integers, and the Sum is 
the true Product, to wit, 123156. When you had mul- 
tiplied by 6, inſtead of multiplying by 3, you might have 
taken half the Product of 6, ſetting it one place nearer the 
left hand, as you may ſee, This Queſtion is the ſame as 
if one ſhould ask in 3421 Yards, how many Inches ? 


Example the Third. 


By 3 Figures. Multiply 1642 Multiplicand. 
wa s by a 231 Multiplier. 
' Firſt ſay, once 2 is 2, | 88 8 

once 4 is 4, once 6 is 6, 1642 

once 1 is 1; Secondly, 3 4926 

times 2 is 6, 3 times 4 is 3284 

12, ſet down 2, carry 1; e N 

and 3 times 6 is 18, and 379302 Product. 

1 I carried is 19, ſet down | | 

9 and carry 1, then 3 times 1 is 3, and 1 is 4. Then be- 

gin with the laſt Figure and ſay, 2 times 2 is 4, and 2 

times 4 is 8, and 2 times 6 is 12, go 1; Laſtly, 2 times 1 

is 2, and 1 is 3. Theſe three Products — and added 

as in the Example, give 379302 for the true Product. 
This Queſtion is the ſame as if one ſhould ask, In 1642 

Gallons of Wine, how many ſolid Inches? | 
Theſe Examples being underſtood, it will be needleſs 

to explain any more; only take two or three for Practice. 


Other Examples for Practice. 
(I.) Mult. 41265 And (II.) 462725 
3 1728 By 2007 
330120 | 3239075 
82530 925450 
288855 — — _ 
g_ 92868907 5 Prod, 


71305920 Prod. = (III.) 


Multiplication of IxTRGERS. 29 
(III.) Au. 4672 And (IV.) 123456 


By 2400 2 1000 
186900 | Prad. 123456000 
93450 | FEY 


Prod. 112140000 


In the ſecond Example, I contrafted my Work by 
omitting the Cyphers, only keeping their places vacant. 
In the third Example, I multiplied by 24, adding two 
Cyphers to the Product. | 
n the fourth Example, I added three Cyphers to the 
Multiplicand, for one neither Multiplies or Divides ; and 
ſo of any other. | 
Multiplication may be performed without any Charge 
to the Memory, by ſetting down the whole Product of 
the Multiplication of every fingle Figure, whereby the 
carriage of the Tens will be ſaved ; but the Trouble of 
Addition will be the greater, as in the Work of the follow- 


ing Examples will be manifeſt. 


EXAMPLE TL 
Let it be required to multiply 7823 


BY 7 
Firſt, 5 times 5 is 35, which ſet 45135 
down, then ) times 2 is 14, which ſet 964. 


down, 1 before 3 and 4 under it, and 7 
times 8 is 56, ſet 5 before 1, and 6 un- 54775 Prod. 
der it, Laſtly, ) times) is 49, ſet 4 

before 5, and 9 under it, as may be ſeen in the Work 
which Numbers added as they ſtand, will be the true Pro- 
duct, which may be proved as in the common Way. 


Multiply 1825 
3 7 


Prod, 54115 


30 Multiplication of INTEGERS. 


EXAMPLE II. 


Multiply 4215 
The Work in this is the ſame as the By 879 


laſt, only it is 3 times repeated; and | — 
when the Product of any Figure will 31045 
not make 10, place a Cypher in the 689 
Place, where, if it had made Ten, or 21035 
above, the Figure above Ten muſt have 847 
ſtood, which may be ſeen in the Work 31040 
itſelf; ſo we will not trouble ourſelves, 268 
or the Learner, with any more Explica- hy — 
tion. 3704985 
PROOF. 
Multiply 4215 
By 879 
37935 
29505 
33720 


produkt 3704985 


Multiplication of divers DENOMIN A TIONS. 


Before we make an end of Multiplication, it will be 
convenient to {ay ſomething concerning Multiplication of 
Numbers of divers Denominations. And firſt, When one 
is of divers Denominations, and the other an Integer. 


EXAMPLE I. 


If a Pack of Yarn coſt 137. 175. 94: What will; 
Packs coſt ? 

Begin firſt with the leaſt Denomination, Multiplying 

the Integer, ſo proceeding from one Denomination to 
another, till you come to the greateſt ; carrying {till from 
one Denomination, the Parts belonging to the next greater. 


So 


Multiplication of divers Denominations.. 3 x 


See the Work. 


So in the Example, I ſay firſt, 5 1 
times 9 Pence is 45 Pence, or 3 Shil- 13 17 9 
lings and Pence; ſet down 9 Pence, 5 
we carry 3 m_—_— then 5 times 7 — 
Shillings is 35 and 3 Shillings is 38 Anſw. 69 08 9 
Shillings; ſet down 8 Shillings and 


carry 3 Angels; then 5 times 1 Angel is 5, and 3 is 8 
Angels; ſet down a Cypher, and carry 4 Pound; then 
going to the Pounds, work as in Integers, ſaying 5 times 3 
is 15 and 4 is 19, ſet down 9 and carry 1; then 5 times 
I is 5, and one I carried is 6; which ft own as in the 


Work, and the Anſwer will be found to be 69/. o8s. 94. 
EXAMPLE I. 


If x C. of Tobacco coſt 37. 155. 94. 14. What will 
35 C coſt? = 

Here becauſe it will be too tedious to Multiply by 35 
at once, I Multiply ** Ratio's of 35; to wit, by 5 
and 7, for 5 times 7, is 35. 

Anſwer, 132 J. 115. 114. 34. 

. | See the Wirk. 

So in the 2 I Multiply 37. J. s. 4. 4. 
155. 94. 1 J. by 7, the Product is 261. 3 15 og 1 
10 5. 44. 34. and this Product I Mul- 7 
tiply by 5, the Product will be as in — 
the Example, 132 L 115. 114. 34, 26 10 og 3 
which is the Anſwer to the Queſtion. 5 


£28 it a8 


EXAMPLE IL 


At 125. 54. 14. the Groſs, What will 78 Groſs of 
Incle coſt? 

Becauſe I cannot find two Numbers, which Multiplied 
together, make 78, I take two which will make as near 
78 as poſſible; to wit, 9 and 8, which Multiplied toge- 
ther, make 72, which wants 6 of 78, Then ulriplyng 

the 


-F +. - -, I. IE 


Anſwer to the Queſtion, which is 529 J. 


32 Multiplication of divers Denominations. 
the firſt Number given by 6, adding the Product to the 


; — Product before found, gives the Anſwer of the Que- 
4 | 


| See the Work. 

: ; J. $ A. 7. 

So here I Multiply 12 5. 54. 14. 12 Of 1 
by 9 firſt, and that Product, to wit, | 9 

5 135. 54. 14. I Multiply by 8, — —_ 
which makes 45 J. 75. 64. and to this 5 13 05 1 
I add the Product, of 125. 54. 1 4. 8 
o 
2 


Multiplied by 6, to wit, 3 J. 155. 74. 
2 J. and the Sum is 49/. 035.14. 24. 45 o ©O6 


the Anſwer. yk us 9 


49 03 or 2 


EXA M ꝙꝰ Z E IV. 


At 67. 125. 5 4. the Bag, what will 80 Bags of Cot- 


ton colt ? f 
See the Work. 
2 | J. 3. 6 
Firſt I Multiply by 8, and that Product 6 12 5 
by 9, which makes 72, which wants 8 8 
of 80; and ſeeing the firſt Product was 
the Number given, Multiplied by 8, 1 52 19 4 
add the two Products together for the 9 


135. 44. 476 14 © 


f 529 13 


This Example might have been wrought as under, b 


Multiplying by 9, and that Product by 9 again, which 


makes 81, too much by one; wherefore if from the laſt 
Product you Subtract the firſt given Number, the Anſwer 
will be found as before. 

* Multiply by 8, and that Product by 10 gives the 
Anſwer 529 J. 135. 44. much ſhorter and ce: and 
will for any Number from 20 to 120 ariſing by Tens, to 
Multiply by the Figures, and then that Product by 10. 

Take an Example where both Numbers are of divers 


Denominations, but of contrary Kinds, 
2 | E X 


e. 


2 buy 


=. 


WH Multiplication of divers Denominations. 33 
EXAMPLE V. 
At 3 J. 145. 54. the C. what will 36 C. 29. 144, colt? 


| See the Work. 

ö | 3 
1 

˖ Firſt I Multiplied by 9, and that FF ; - 

3 Product by 4, which make 36; — 

then for the + C. I took + the rl 33 09 og 

) Number, which is the Price of one 4 


2 Hundred; and for the 147. I took — 

| the 4th part of the 3 C. which 3 133 19 oo 

J Numbers added together make 1 7 02 2 
136. 5. 64, O4. Fo O09 03 2 2 


136 O05 06 o® 


When both are of unlike Denominations 3 but of the 
ſame kind as Pounds, Shillings and Pence, by Pounds, 
Shillings and Pence, you — e good Notice of he 
= Directions. 


ſt, Pounds Multiplied by Pounds, produce Pounds. 

2 , Pounds mae by Shillings, every 20 is. 
one N. the reſt Shilling 

Thirdly, Pounds Multiplied by Pence, every 12 is one 
Shilling, the reſt Pence. 

Fourthly, Shillings Multiplied by Shillings, every 20 is 
I Shilling, every 5 is 3 Pence, and each one is 2 Farthings, 
and 4 tenth Parts of a Farthing. 

e, Shillings Multipli lied by Pence, py 5 is a Far- 
thing, and each one 2 tenth Parts of a Farthing. 

Stxthly and Laſtly, Pence Multiplied by Pence, every 
60 is a Farthing, and every 6 one tenth Part. 

The Reaſon whereof is plain in the following Diagram. 


rr 0 er | Om. ..y 
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IR * 8 


A a 0 D 


— — 


Q 


Let there be two Numbers of three Denominations gi- 
ven, and let A F be the Square or Rectangle, made of 
the greateſt Denomination in both Numbers, E K and 
BG two Rectangles, made by Multiplying the iſt Deno- 
mination by the ad; the Product divided by an Integer 
of the greateſt Denomination reduced into the Parts of the 


2d ; the Quoticnt ſhall be of the ſame Denomination with 


the Greateſt, and the Remainder of the ſame Denomina- 
tion with the 2d. 

2. EL is the Square of the ad Denomination, which be- 
ing Divided by an Integer of the greateſt, reduced into the 
Parts of the 2d, the Quotient ſhall be of the ſame Deno- 
mination with the ad, and if there be any Remainder, it 
muſt be multiplied by a Number, which in the 3d Deno- 
mination is equal to an Integer in the ad, the Quotient ſhall 
be of the 3d Denomination z And if there be yet a Re- 
mainder, it muſt be multiplied by a Number, which in 
the 4th Denomination is equal to an Integer in the 3d, and 
divided as before, the Quotient ſhall be of the 4th Deno- 
mination ; and ſo forward till the Remainder cannot be 
reduced into leſſer Terms. And thus we have done with 
the Square or Rectangle ACIL. 3. CH 


— 


— 
” þ . 4 
< Y £ — * 7 A . 


+» I @ 


— 7 


erf ws 


which muſt be divided, i 


Multiplication of divers Denominations, 35 


3. CH and IO, are two Rectangles made by the Mul- 
tiplication of the Summ of the 8 Denomination gi- 
ven, by the Summ given, which is of the 3d inferior De- 
nomination 3 the Product ſhall be of the ſame Denomi- 


nation with the 3d; and therefore if that Product be 


greater than an Integer of the ad Denomination, reduced 
into the Parts of the 3d; it muſt be divided by a Num- 
ber, which in the zd Denomination is equal to an Integer 
in the 2d; the Quotient ſhall be of the 2d Denominati- 
on, and the Remainder of the 3d. 

4. GM, and KP are two Rectangles made by multi- 
plying the Summ of the 2d Denomination by the 3d, and 
the Product being divided by one of the Integers in the 

eateſt Denomination, reduced into the Parts of the ad, 
the Quotient ſhall be of the ſame Denomination with the 
2d, and the Remainder muſt be multiplied by a Number 
which in the 4th Denomination is equal to an Integer, in 
the 3d, the Quotient ſhall be of that 4th Denomination, 
and the Remainder ſhall be the Numerator of a Fraction, 
whoſe Denominator is that former Diviſor. 

5. Laſtly, LQ is the 8 of the 3d Denominati 

it may be, by one Integer 
the greateſt Denomination, reduced into the Parts of the 
za, the Quotient ſhall be of the 4th Inferiour Denomina - 
tion, and the Remainder ſhall be the Numerator of a 
Fraction, whoſe Denominator is the ſame Diviſor. 

This Diagram being well underſtood, the Multiplica- 
tion of Pounds, 1 and Pence, by Pounds, Shillings 
and Pence, will be eaſy; as may better be ſeen in 
following Examples. 


EXAMPLE. 


Letit e required to Multiply 3 55, 64, By 24, 125. 
94, | 


— ͤ—1mÄ— — — 20 _—_ 


1 
1 
4 
: 
1 
[ 
_— 


makes 12, and 2 Shillings by 6 makes 12. 2 6 
2 6 


come greater, | 
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Firſt I fay 2/7. by 3 makes 61, J. 5. 
which ſet down. 

Secondly 2 J. by 5 5. is 10, and | 
31. by 125. is 36, whoſe Summ ——— 


* the Work, 


. Is 46 ; which by Direction the 2d o 2 
will be 2 J. 65. which ſet down. o2 os . 
Thirdly, 2 . by 64. is 12, and „ 
31. by 9 4. is 27, whoſe Sum is 03 oo 4. 8 
393; which by Direction the 3d 05 03 Og 
| og 


will be 35. 3 4. 


\ 


Fourthly, 125. by 55. is 60, — — — 
which by Direction the 4th will O8 12 og oo oz 
be 35. which ſet down. 2 my 

Fifthly, 12 5. by 6 4. is 72, and 55. by 94. is 45, whoſe 
Summ is 117, which by Direction the 5th will be 5 4. 3 J. 
and 4 Tenths, which ſet down. 

Sixthly and Laſtly, 64. by 9 4. is 54, which by Dire- 

ction the 6th will be 9 Tenths,and adding all as they ſtand, 
the Summ will be the true Product; to wit, 8/. 125. 94, 
©4. 3 Tenths, as may be ſeen in the Work itſelf. 
You may likewiſe obſerve by the way, that when I 
Multiplied by contrary Denominations, I Multiplied croſ- 
wiſe both ways, which in the like Caſe the Learner is to 
take Notice of Ry 


EXAMPLE ll. 


Let it be required to Multiply 25. 64. by 25. 64. one 


Pound being taken for the Integer. 


2 Shillings by 2 Shillings, makes 24. See the Work. 
1 4.6 Tenths, then 2 Shillings by 6 Pence 5. 4. ; 


likewiſe, the Sum is 24, equal to 1 4. 04. 
8 Tenths. Laſtly, s Pence by 6Pence,makes —— - 


G o tent Pts 


36, equal to 6 Tenths, which 3 Numbers 2 : 

added together, produce 3 4. 3 Farthings, 1 0 

for the true Product, and the Anſwer of 

the Queſtion. Thus you ſee Fractions — 
multiplied, became leſs in the ſame Pro- 3 3 


portion, as Integers by multiplying be- 


2 
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| But if it were required to multiply 2 5. 64. by 25. 6 4. 
and making a Shilling the Integer, then the former Di- 
rections will not fit, but the Diagram holds for any. 


But for this Caſe take the Directions following. 

I. Shillings by Shillings produce Shillings. 

II. Shill. by Pence, every 12 is a Shill. the reſt Pence. 

III. Shill. by Farthings, each one is a Farthing. 

IV. Pence by Pence, every 12 is a Penny, and each 3 
a Farthing. | 

V. Pence by Farthings, each 12 is a Farthing, and 
every 3 is a Quarter of a Farthing. 

VI. Laſtly, Farthings by Farthings, each 12 is a Quar- 
ter of a Farthing. | | 


T Ste the Pork. 
ITA ©: - <A> 
2 6 


2 Shill. by 2 s. makes 4 Shill. and 2s. by 64. 2 & 
is 12, and 25. by 6 4. is 12, Sum is 24, which is —— 
2 Shill. then 6 4. by 64. is 36 to 34, So the 4 
Product will be 6 Shill. and 3 4. * 


0 
3 
6 3 


Whereby you may ſee the Value of your Product alter- 
eth, according as you take your Integer. 

' Theſe Directions will not only fit for this, but may 
very well ſerve for the meaſuring of Board, Glaſs, c. 
For ſeeing a Foot is divided into 12 Inches, and every 
Inch into four Quarters ; The ſame Directions will fit, if 
inſtead of Shillings, Pence and Farthings, you account 
Feet, Inches, and Quarters. | 


EXA N I E iv. 


A Pi ainſcot is 8 Foot 6 Inches and 5 long, and 
2 Foot 5 Inches 4 broad, The Content of this Piece of 


Wainſcot is required. 


| 
ö 


, 
£# &. 


| 
\ 
| 
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— See the Work. 
Anſow. 24 Feet, omethi =—_ x 
in the Work. Br 
Theſe Rules will prove of ex- 2 9 3 
cellent Uſe for thoſe Perſons that — 
underſtand not Vulgar nor Deci- 16 
mal Fractions, in meaſuring ſu- 7 © 
perficial Meaſure, 7 © 
= | 4 & 
3 
07 


24 ©0 12 The Anſ. 


Contraftions in MULTIPLICATION. 


The foregoing Examples being well conſidered, are 
ſufficient for the induſtrious Learner z we will here annex 


2 Contraction or two, and conclude the Rule with ſome 


Practical Queſtions. 
To multiply by an Unit with — — was ſhewn be- 
ore, together with another Contraction or two, ſo we 
ſhall forbear thoſe, and name ſome others. 

1. And firſt, to multiply by 11:12:13, Cc. at one 


he. 

o multiply by 11, is but to ſet down the Multiplicand 
twice, the lower being removed one Place either towards 
the Right or Left Hand. 


EXAMPLE. 
Multiply 4721 by 11, the Product will be 5193r. 


Place your Numbers thus, 4721 or thus 4721 
4721 4721 


—̃ ———) 


Prod. 51931 Prod. 51931 
To multiply by any of the reſt, is no more but to mul- 
tiply by 2, F; 4, 5, Oc. and as you multiply, to add 
the Multiplicand which ſtands on the right 


Ex 


that Fi 
hand. * 


enn © © ka: © tw mt... 


t 
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EXAMPLE 


Multiply 12345 by 13. | 
n 


Firſt, I ſay, 3 times 5 is 15, ſet down 12345 Ma. 
5, carry I, and 3 times 4 is 12, and 13 Mr. 
one I carried is 13, and 5 on the right 
hand is 18, ſet down 8, and carry one; 160485Prod. 
then 3 times 3 is 9, and one I carried 
is 10, and 4 on the right hand is 14, ſet down 4, carry 
one; then 3 times 2 is 6, and 1 I carried is 7, and 3 on 
the right hand is 10, ſet down o, carry 1; and 3 times 
I is 3, and 1 I carried is 4, and two is 6, ſet downsz 
and laſtly annex 1, being the firſt Figure in your Multi- 
plicand, and your Work is finiſhed. 


Other Examples. 
Mul. 6729004 Md. Mul. 54321 Ma. 
By I9 By 16 Ar. 
127851076 869136 Prod. 


2. To multiply by 111, 112, 113, 114, 115, 116, c. 
at one Operation. 

To do which you muſt multiply by 1, 2, 3, 4, 5, Cc. 
and as you 2 add thoſe two Figures of your Mul- 
tiplicand which ſtand to the right hand. | 


EXAMPLE. 
Multiply 654321, by 115. 


See the Work. 
Firſt, I ſay, 5 times x is 5, which 654321 Ma. 
ſet down; and 5 times 2 is 10, and = _ 115 My. 


1 


is 11, ſet down 1, carry 1; then 3 

times 3 is 15, and 1 I carried is 1 95246915 Prod. 

and 2 on the right hand is18, and 1 

beyond that, is 19, ſet down 9, and carry ; then; times 

4 is 20, and x I carried is 21, and 3 on the right hand wo 
1 


28 


I» A "4 P * - 
e 
al = a — > 
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40 Contractiont in MULTIPLICATION. 
and 2 beyond that is 26, ſet down 6 and carry 2 ; then 
times 5 is 25, and 2 is 27, and 4 on the right hand is 31, 
and 3 is 34, ſet down 4, carry 3; then 5 times 6 is 30, 
and 3 is 33, Ws is 38, and 4 is 42, ſet down 2, carry 
4, which 4, I add to 6, and that to 5, makes 15, ſet 
down 5, carry 1, which 1 added to the 6, makes 7, which 
ſet down, as in the Work. 


Other Examples. 
Mul. 4246, by 111; and 642341, by 119. 


4246 Ma. 642341 M4. 
111 Mr. 119 MY. 


471 306 Proa. 76438579 Prod. 


3. To multiply by 101, 102, 103, 104, 105, 106, Oc. 
is no more than to multiply by 1, 2, 3, 4, 5, Oc. and as 
you multiply, add that Figure of your Multiplicand that 
ftandeth next the right hand, except one. As you may 
ſee in the Example. 


Say, 6 times 1 is 6, which ſet Mul. 4321 MA. 
down; and 6 times 2 is 12, ſet down y 106 Mr. 
2, carry I; then & times 3 is 18, and — My, © 
x is 19, and r which is the next but 458026 Pros, 
one to the right hand, is 20, ſet down © 
©, carry 2; then 6 times 4 is 24, and 2 I carried is 26, 
and 2 which is next but one, is 28, ſet down 8, carry 2, 
to which add the next but one, which is 3, makes 5, which 
ſet down; to which add 4, and your Work is finiſhed. 
And the Product is 458026. | 


Other Examples. | 
Mul. 427005 Ma. And 604159 
101 Ay. By 109 
43127505 65852350 


Many 
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Many more Contractions might be added, but theſe 
I, being ſufficient, we ſhall deſiſt, and ſpeak ſomething con- 
05 cerning the Proof of the Rule. 


1 Proof of MULTIPLICATION. 


There are ſeyeral Ways to prove Multiplication 5 but 
the only Proof is by Diviſion; but that being not yet 
learned, we ſhall forbear that way for the preſent, 

nother way mentioned by ſeveral Authors, is, by 
caſting away the Nines, both in the Multiplicand, Mul- 
tiplier, and Product. But this way being Erroneous, we 
ſhall mention it no farther. 

A third way, and that which we ſhall uſe at preſent, 
is, by making Multiplication to prove itſelf, thus: Make 
that which was your Multiplicand your Multiplier, then 
multiplying as uſual, if your Product be the ſame, your 

. Work is right, elſe not. 


a8 | 
7 1 

Let it be required to multiply 1234 Mg. 
" | y 123 Mr. 
r, & 3702 

2468 

4. 1234 | 
6, . 151782 Prad. 
2, 


1 By the Work, I find the Product to be 151782. 


To prove which Mul. 123 M4. 
By 1224 Mr. 
492 
369 
246 
123 
N RG: 
151782 Prog. 
7 G Here 


42> Queſtions in MULTIPLI CATION. 
Here you may ſee the Work is contrary, but the Pro- 


duct the ſame, which is the Proof of the Work, and thus 


of any other. | 
We ſhall here annex a Queſtion or two to exerciſe Mul- 


tiplication, and ſo conclude this Rule. 


 Queſizons in MULTIPLICATION. 


I. How many Feet and Tails have 30 Thrave of Dogs, 
when 24 Dogs make one Thrave ? | 


* 


See the Work. | 
Mul. 24. 
By 30 
And 720 
By 5 


Facit 3600 Feet and Tails. 


II. How man | Sparrows at 10 a Penny, will buy 2 
Yoke of Oxen of 10/7?  _ 
| See the Work. 


10 l. 
Firſt, bring 10 J. into Shillings by 20, 20 
and then into Pence, by 12; and be= —— 
cauſe 10 Sparrows are . . to one 200 
Penny, multiply that Product by xo, 12 
and your Work is finiſhed; and the —— 
Anſwer will be 24000 Sparrows. 400 


200 


— — 


2400 
10 


24000 Sparrows, 


111, 1f 
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III. If one Yard coſt 2 Shillings and 3 Pence, what 
will 60 Yards coſt ? 


Anſw. 61. 155. See the Pork. 
Firſt, Multiply 25 34. by 4 5. 4. 
8, and that Product by); and Mul. 2 3 
becauſe 8 times 7 makes but By 7 
56, which is leſs than 60 by 4, — 
therefore multiply 2 5. 3 4. b oj a 
4; add this to the laſt Product 7 
by 7, and it givesthe Anſwer, 3 . 
1 —_ 
25. 34, multiplied by 4 makes 09 
Facit 1 


This Method of finding the Value of any Number of 
Yards, Ells, Pounds, Hundreds, Cc. at any Price per 
Yard, Ell, Pound, Hundred, Sc. is of excellent Uſe for 
all Numbers under a Hundred, and ſo will be beneficial 
for ſuch as Buy or Sell by retail. 

But in great Numbers we ſhall ſhew you another Me- 
thod in the Rule of Practice following. 

Yet ſometimes it may ſo hap that your Number, though 
a conſiderable great Number, may be wrought by this 
Method, as may more plainly be ſeen in the following 
Queſtions, 


IV. If a Pack of Yarn coſt $7. 165. 3 4. what will 336 
Packs coſt ? Anſw. 29637. 165. 
See the Work, 


Firſt, I multiplied by 8, and that Pro- I. 5s. 4. 
duct by y, for 56, and that Product by 6, Ss 2-4 


for 336, for 6 times 56 is 336. 2 8 
Jo 1 

And fo of many other. 493 19 - 
2963 16 © 

G 2 v. If 
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» ä 


VI. How many Changes may be rung 


This Queſtion is wrought 1. 2.3 
by that ſort of Multiplication, 2 * * 
which ſome do call continued, 


Numbers you have given to 3 
be multiplied this Way; you 


ſecond, and that Product by 4 
the third, and that Product a —— 


nuing till you have multiplied 5 
all your given Numbers, ons — 


into another, 


— 
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42 5, 6, 7, 8, 9, will leave no Remainder ? 


a l 
— 
—— — 
7 
a or L— Ü 


— 


2470 4 111 


on 6 Bells. 


Facit 720. Fee the Work. 


4.6. 


V. If a Hogfhead of Tobacco coſt 37. 75. 94. x f. 
what will 729 Hogſheads cot ? | ' 
nſw. 24701, 45. 114. 19, See the Work, 
. 1. 4 

o O9 1 

Firſt, I multiplied by 9, and that N 9 
Product by 9 again, for 81; then be- — — 
cauſe 9 times 81 is equal to 29, the 30 og 11 1 
Number given: I multiply that Pro- | 9 
duct by 9 again, and it gives the An- f 
ſwer, as in the Work, ©  ' 2274 o9 © 1 
9 


which is eue, but what Changes on 2 Bells, 
muſt multiply the firſt by the > Changes on 3 Bells, 
gain by the fourth; ſo conti- 24 Changes 4 4 Bells 
* Changes on 5 Bells 


720 Changes on 6 Bells, 
Take another Queſtion in continued Multiplication, | 
VII. What Number is that, which divided by r, 2, 3. 


* / * 
* 


7 


} 


. 


„ S ee ee 


8. 
' 
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Anſw. 362880 found by Multiplication of 1, 2, 3, 4, 5, 

6, 7, B, 9, continually one into another, the laſt Product 
is the Anſwer. 


VIII. In 1694 Years how many Months, Weeks, Days, 
Hours and Minutes ? 5 | 
When 13 Months of 28 Days a piece make one Year, 
4 Weeks make one Month, 7 Days one Week, 24 Hours 
one natural Day, and 60 Minutes one Hour. Facit 22022 
Months, 88088 Weeks, 616616 Days, 14798784 Hours, 
and 88792 7040 Minutes. f 


See the Work. 
The Anſwer is as in the Work. 1694 Tears. 
If you would find the Minutes in 13 
ſo many Years more exact, you —_ 
muſt note that jn a compleat Year 5082 
are 365 Days, 5 Hours, and 49 1694 
Mirutes, according to the Com- —— 
putation of the beſt Aſtronomers ; 22022 Mcntts. 
and that is the Reaſon that every 4 
Fourth Year is called Leap Year, 9 
conſiſting of 366 Days; but the 88088 Weeks, 
Work annexed may ferve well 7 
enough for the Praftice of the > 
Rule. 2 | 616616 Days. 
24 
2466464 
1233232 
14798784 Horrs, 
| 60 


2 


887927040 Minutes. 


IX. In 205 Miles, the meaſured Diſtance between 
Mancheſter and Jondon, how many Furlongs, Perches, 
Yards, Feet, Inches, and Barley Corns ? 
| When 8 Fiirlorgs make a Mile, 40 Perches make a 
Furlong, 5 Yards and make one Perch or Rood, 3 Feet 
one Yard, 12 Inches one Foot, and 3 Batley Corns 'one 


Inch, 
. * See 


46 O9neſtions in MULTIPLICATION. 
| See the Work. 
* Mates. 


1640 Furlongs. 
When I came to multiply "" RT 

by 55 I multiply by 5 firſt, = 2 
and for the + I took = the 65600 Perches, 
Number of Perches, placing MO | 
it orderly under the edu _ 
1 had before, and the Sum 328000 
of thoſe two were the Yards 32800 


— 


F ” 


260800 Tar As. | 
| 3 


— — 


1 082.400 F cer. 
I2 


„ 


— — 


"©" 2 


2164800 
1082400 


| 12988800 Tuches. 
\ 3 


3896 6400 Barley Corns. 


X. If one Yard coſt 12 Shillings, what will 142 Yards 
colt ? Anſw. 85 J. 45. 


Mul. 142 
Py — th 
170¹4 


8 
Facit 85 4 


Here I multiplied by 12, the contracted Way, and from 
the Product cutting off the laſt Figure, half the reſt will 
de Pounds, and the Remainder, Shillinnss. 5 


& | — to 
XI. At We 


'Division. 47 


XI. At 65. 64. a Yard, what will 142 Yards Colt? 
Anſw. 46 l. 35. 


46 3 


Here I multiplied firſt by 6, for 6 Shillings, and for 
6 Pence, took + of 142, which I add to the laſt Product, 
and from the Sum cutting off the laſt Figure, half of that 
Sum is Pounds, and the Figure cut off Shillings. 


DIVISIO xXx. 
B DIVISION we diſcover how oft one Number 


is contained in another. 

In 9 are three Principal Parts to be taken No- 
tice ot. 

Firſt, The Dividend, or Number to be divided. 

Seconaly, The Diviſor, or Number by which we divide. 

Thirdly, The Quotient, or Number proceeding from 
the other two. 

Sometimes by accident there is a fourth Number, cal - 
led a Remainaer, 

In Diviſion it holds 

As the Diviſor ; To an Unit :: 

So the Dividend: To the Quotient. 

on it 4 Yards coſt 32 Shillings; What will one Yard 
co 6 

Here 4 Yards the Diviſor bears ſuch Proportion to an 
Unit, or one Yard, as 32 Yards, the Dividend doth bear 
hay Quotient z which will be the Anſwer to the Uo 
. On. | 


48 Drviſion in INTEGERS, 
Jo work this Queſtion, place your Numbers as under 


neath. 
; Tu. Sh. M. Sh. 
If 4: 32 :: 1 Facit 8 
I 


4) 32 (8 Shill. 
32 


0 


Hecauſe 1 doth not multiply, I divide 32 by 4, ſaying, 
how oft 4 in 32? Anſwer $ times; which I place in my 
Quotient as you ſee. 


Diviſion is either Single or Compound. 


Single Diviſion is when the Diviſor is but one Figure, 
and the Dividend but two at the moſt, as in the Queſt ion 
before going. And this ſort of Diviſion may either be per- 
formed by the Memory, or at moſt by the Table of Mal 
tiplication, by ſceking your Diviſor on the top of the Table, 
running down the ſame till you find the Dividend, and o- 
ver againſt it, in the firſt Column, is your Quotient ſought. 

Compound Diviſion is when the Dividend conſiſteth of 
many Places, and the Diviſor of one or more Places. 

When a Queſtion of Compound Diviſion is propounded 
to be wrought, you mult proceed according to the Work 
of the following Rule. 

Firſt write down your Dividend, making a crooked 
Line at either end thereof, that on the Left-hand to con- 
tain the Diviſor, and that on the Right-hand for the 
Quotient ; and having placed your Diviſor in its place; 
diſtinguiſh with a Point, ſo many Places of your Divi- 
dend towards your Left-hand, as are equal, or next ex- 
ceeding your Diviſor; and asking how ofs your Diviſor is 
contained in the ſaid Summ, the Anſwer muſt be placed 
in your Quotient on the Right-hand the Dividend ; then 
multiply your Divifor by the Figure laſt placed in your 

uotient, ſetting your Product under your aforeſaid 
diſtinguiſhed Summ ; and drawing a Line under both, 
take the lower from the higher, and to the Remain- 
der, point and bring down your next Figure 9 the 

| ivk 


2 
L 


Diviſion in INTEGERS: 49 
Dividend, with which proceed as you did with your di- 
ſtinguiſned Number, and ſo on till you have pointed and 
brought down all the Figures of your Dividend. And 
Note, That as many Points as you have made in your 
Dividend, ſo many Figures will be in the nn all 
which will be made more plain in the Work of the fol- 
lowing Examples, 


EXAMPLEL 


By one Figure, 
Divide 12096 
y * See the Work, 
Having placed the Numbers as in 5) T2096 (1729 
the Work you ſee, make a Point under ITT 


the 2d Figure of your Dividend, and 7 

ask how oft 7 in 12; Af. once; then— 
placing 1 in your Quotient, {ay once) 50 
is 7, which placed under 12, and Sub- 49 
trated from it, reſt 5, to which point, 


and bring down the next Figure o; I9 
then how oft 7 in 50. Anſ. 7 times; 14 
place ) in your Quotient, ſaying 5 —— 
times 7 is 49, Which Subtracted from 56 

50, reſt x, to which point, and bring 3 
down the next Figure, 9; then how o — 


in 19, Anſ. 2 times, ſet 2 in your . 

Quotient, ſaying 2 times ) is 14, which Subtract from 
19, reſt 5, to which point, and bring down the laſt Fi- 
gure of your Dividend 6, asking how often ) in 56, Anſ. 
$ times; place 8 in your Quotient, ſaying 8 times 7 is 
56, which Subtract from 56, reſt o, and your Work is 
finiſhed, and your Quotient is 1728, as in the Work. 


This Queſtion is the ſame, as if one ſhould ask in 120% 
Days, how many Weeks ? "2 Wi 2 


H Ex AA. 


i 
is 
* 
[1 
* 
* 
7 
cx 
1 
3 


6 
« 
: 4 - 
| } 
P n 
'vy by ! 
33 24 
: n N 
5 4 
"Toh 
* 1 
7 


114 3Y 
0 


50 Diviſion in INTEGERS. 


EXAMPLE I. 
By Two Figures. 


Let it be required to Divide 123156 
„ 36 


See the following Work. 


Having placed your Numbers as in the Work, make a 
Point under 3, the third Figure of your Dividend, becauſe 
you cannot have 36 in 12, the 2 firſt Figures thereof. 

Then ask how oft 36 in 123, or which is better, hoy 
oft 3 in 1a; ſuppoſe 4 times; but I cannot have 4 times6 
in 3, for you muſt take the firſt Figure of your Diviſor no 
oftner in the firſt Figure, or firſt nl Figure of you 
Dividend, than you can have the 2d Figure of your Di- 
ſor in the Remainder of the firſt, or firſt and ſecond join- 
ed to the ſecond or third. Suppoſe therefore 3 times; but 
tan I have 3 times 6 in 33? that I can; wherefore place 
3 in your Quotient, and multiplying my Diviſor thereby 
the Product (viz.) 108 I place under 123, and to the Re 
mainder, 15, point and bring down the next Figure 1, 0 
your Dividend; then how oft 36 in 151, or how oft 3 i 
15 ; Anſw. 4 times; place 4 in your Quotient, and multi 

lying the Diviſor thereby, your Product, to wit, 144 
Subrraktedd from 151, leaves 7, to 
which Point and bring down the See the Work. 
next Figure 5; then how oft 36 in 36) 123156 (34% 
75, or 3 in 7; Anſw. 2 times; — 


AI_ 7 1 ] ..,. . LO EY 


lace 2 in your Quotient, multiply- 108 1 
ing your Diviſor thereby, your Pro- — tl 
duct (v72.) a, brought from 75,to 151 8 
the Remainder 3, point and bring 144 
down your next and laſt Figure of ——— 

our Dividend, to wit, 6, asking 75 

w oft 36 in 36, or 3 in 3? Anſw. TE 
x time; place x in your Quotient, 
ſaying 1 time 36 is 36, which Sub- 26 


trated from 36, reſt o, and your 
Work is finiſhed ; and the Quotient 
js found to be 3421. 

2 


Diviſion in INTEGERS. 51 


This Queſtion is the ſame, as if one ſhould ask in 
123156 Inches, how many Yards? 


EXAMPLE Ul. 


By three Figures, 
Let it be required to Divide 379308 
By 231 


See the Work. 
23310 379302 (1642 
The manner of Working bing 231 
the ſame as in the laſt, we ſhal — 
forbear the Explication thereof; 1483 
for the Operation by 2 Figures x386 
ork 


being well underſtood, the — 
in any other will be eaſy. In this 970 
neſtion, the Quotient you ſee 924 
will be 1642, and is the ſame — — 
as if it were asked, in 379302 ſo- 462 
lid Inches, how many Wine Gal- 462 
lons ? — 
O 
EXAMPLE IV. 
Divide 746321 
By 6142 
See the Work. 


6142) 746321 (12121 
In this Exa - after your oh 2 * 
Diviſion is finiſhed, you ſee 6142 

there is a Remainder of 3139, — 

which is the Numerator of a 13212 

Fraction, and the Diviſor is a 12284 
Denominator thereunto, and — 

the intire Quotient is 121742 9281 

as is the Work. 614 


3139 

The Value of this Fraction, or any other in the Parts of 
the Integer, may be found as in the Work of the following 
Examp "I H 2 EN 


-— > - r bs 
* — R * * — a 
8 2 


— — 


— » a 2 bY 2 * — l \ 
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52 Diviſion in INTEGERS. 
EXAMPLE V. 


Let it be required to divide a Prize worth 368424 
Pounds, among 1728 Men; and let each Man's Part in 
Pounds, Shillings and Pence be demanded. 


1 -&L 44 
er the Diviſion is 1728) 368424 (213. 4.2 
finiſhed, there is a Re- | ) 3 wr | 
mainder of 360 Pounds; 3456 | 


which multiplied by 20, 


brings them intoShillings, * 2282 
to wit, 7200, which di- 1728 
vided by the former Di- — 
viſor, quotes 4 Shillings, 5544 
and leaves a Remain of | 5184 


288 Shillings, which mul- | | 
tiplied by 12, brings them 3060 Remaind. 
into 3456 Pence; and di- Shill. in a Pound 20 


vided by the former Di- * é 
vi ſor, quotes 2 Pence, and 7200 (4 Shill, 
Nought remains; but if ee 
any ting had remained, ee | 
it muft have been multi- : 288 Remaind, 
lied by 4, for Far- Pence in a Shil. 12 | 
— and the like of R 
any other. So the Quo- ä 576 
tient, or each Man's Part, 288 
will be 213. 45. 24. e, 
| 3456 (2 Pence, 
£3496" >7 ; 
o Rem, 


1 may be performed without charge to the Me- 
mory, by making a Tablet of your Diviſor multiplied in- 
to the 9 Digits, and may prove of good Uſe to the Learn, 
er; not only in great Numbers, but by Practiſing a few. 
This way he will attain to a good Knowledge of Diviſion, 
and be enabled to work eaſily without ſuch a Table. 


E A. 


8 „ 1 n —_— PY 
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Diviſion in INTEGERS. _ 53 


EXAM SY E I. 


Let the Dividend be 6 7254, and the Diviſor 19. Make 
a Table by Duplication, or Addition, or by Multiplication. 
Overagainſt 1 place your Diviſor; for 2, double 


your Diviſor, or firſt Number; for 3, add the 1 II 19 
and 2d Number ; the 4th is the 2d doubled; the |, 28 
5th is the Summ of the 2d and 3d; the 6th is the |,| 55 
double of the 3d; the 7th is the Summ of the 3d 4 76 
and 4th ; the 8th is the 4th doubled; the gth is 5 95 
the Summ of the 4th and 5th, otherwiſe the Di- 611 4 
viſor multiplied by any of the 9 Digits, poo the 

N 


r in the Table overagainſt ſuch Digit. 5 152 

And after this way may a Table be made for any 71 
Diviſor whatever. 

To work the former Queſtion, place your Numbers as 
uſual; then ſeek how far your Diviſor will reach into 
your Dividend, which will be to 
two Places, which is 67 5 how oft See the Merk. 
19 in 67, and by the Table ſeek- 19) 67254 (353912 
ing for that Number, or next leſs * 
to it, I find it 3 times, (viz.) 57, 57 
which I ſet under 67, and ſub9 ——— 


tract, and it leaves 10, to which 102 
Point, and bring down the next 95 
* 23 then how oft 19 in 10a, — 
and by the Table I find 5 times, 75 
(via.) 95, which ſubtracted from 57 
102, leaves 7, to which point, — 
and bring down 5, the next Fi- 184 
ava of your Dividend, asking 171 
ow oft 19 in 75, and by the Ta- — _. 
ble I find 3 times, to wit 57, 13 Rem. 


which ſubtrat from 75, leaves 
18, to which point, and bring down the next and laſt 
Figure of 8 Dividend 4, asking how oft 19 in 184, 
and by the Table I find 9 times, to wit, 171, which ſub- 
tracted from 184, leaves 13 for a Remainder, and your 


Work is finiſhed, and the Quotient will be 3539 5. 


E Xe 


54 Diviſion of divers DENOMINATIONS, 
EXAMPLEMW. 


Let it be required to Divide 14672865 by 6425. 
Sie the Work. | 


6425) 14672865 (2283 


4590 


The mabng of the Table, and the working of the Ex- 
ample, is the ſame as before; ſo we ſhall not trouble our 
ſelves to Explain it, but leave it to the Conſideration of 
the Learner. | at 


Diviſion of divers DENOMINATIONS. 


As in Aſultiplication, ſo here likewiſe in Diviſion, we 
ſhall ſay ſomething of Diviſion of Numbers of divers De- 
nominations. 

And firſt when the Dividend is aNumber of divers De- 
nominations, and the Diviſor an Integer; and for Exam- 
ple take the following Queſtion. 


I. If a Man in 12 Months ſpend 647. 185. 94. 34. 
What will his Expences be for one Month ? 


See 


Diviſion of divers DENOMINATIONS. 55 


Place your Numbers See the Work. 
as in the Work you ſee 4 44 4 48 
done, and ask how oft 12) 64. 18.9. 3 (5. 8. 2. 3 
12 in 64? Anſ. 5 times, 8 
place 5 in the Quoti- 60 
ent, for Pounds; then! 
5 times 12 is 60, from 4 18 
64, reſt 4, to which 4 16 
Point, and bring down — 
18 Shillings, and ask 2 
how oft 12 in 44, 185. 2 
or 98 Shillings? Facit, — 
8 times, which place in 
your 1 or Shil- 
lings; then 8 times 12 — 
is 96, or 44, 16s, which 7+ or 4 of g. 
Subtra& from 4 J. 185. reſt 2 Shillings, to which Point, 
and bring down 9 4. then how oft 12 in 25. 94. or 33 
Pence? Facit, 2 times, place 2 in your Quotient for 2 
Pence, ſaying 2 times 12 18 24 Pence or 2 Shillings from 
2 Shill. 9 8 reſt 9 Pence, to which point, and bring 
down 3 Farthings; then how oft 12 in 9 4. 3 J. or 394. 
Facis, 3 times, place 3 J. in your Quotient, ſaying $ times 
12 is 36, or 94. from 94. 34. reſt 3 Farthings, which 
is 15 or + of a Farthing. = 8 

So the true Quotient, or the monthly Expence, is 34. 
85. 2 4, 34. 2. | 


2 


Take another Example. 
II. Divide 47. 155. 64. among 6 Men. 


See the Work. 
E & & 4 
6) 4 15 6 (o 15 22 
4 10 | 


5 6 
5 6 


i... 


o 
And ſo of any other. An 


36 Diviſion of divers DENOMINATIONS, 
An Example or two where both the Dividend and Di. 
viſor are Numbers of divers Denaminations. 


I. Divide 31/7. 175. 64. 34. by 12. 12 5. 64, 


Your Num- . See the Work. 7.8 
bers being pla- J. s. d. J. „ 4. 4. J. 5. 4 
ced as in the 12. 12. 6) 31. 1. 6. 3 (2.10.6 
Work, ask how 1 8 e | 
oft 12 Pound 25 .05,.0 
125. 64. in 31/. | 
175. 64. or how 6 1 6 3 

t 12 in 31. 5 C46 3 0 
Anſ. 2 times, r 
place 2 J. in 6 3 3 
your Quotient, 6 3 3 
and by it mul- 1 
tiply your Di- | 0 


viſor by the 
Rules in Multiplication, and the Product 25 J o5 5. of. 


gubtract from 31 J. 175. 64. reſt 6 J. 125. 6 d. to which 
point and bring down 3 49. ſaying, how oft 12 in 61. 125. 
or 132 Shillings? Af. 10 times, place 10 Shillings in 
your Quotient, and by it multiply your Diviſor by the 
Rules laid down in Multiplication of divers Denomina- 
tions, and the Product will be 67. 65. 3 d. which ſub- 
tract from 6 J. 125. 64. 3 J. leaves 65. 37. 3 J. Laſtly, 
how oft 12 in 65. 34. or 75 Pence? Anſ. 6 times, place 
64. in your Quotient, and by it multiply your Diviſor, 


which by the Rules before mentioned will be 65. 34. 
23 J. which Subtract from 65. 3. 34. reſteth o, and the 
Quotient I find to be 2 /. 105. 69. „ 


Take ancther Example. 
II. Divide 11 J 65. 84. by 3 J 55. 


Cee 


- Fan x big 
5 | 


* 


Contractions in DIvIS1 on. 57 


Ste the Mork. 
I 4. 1 14 
3. 511. 6.8 (3.9.8.3 
9 135 
11 
s F4 . 
2 
2 2 © 


Contrattions in Division. 


For the Learner's Advantage, we will here annex 2 or 
3 Contractions in Diviſion, | 


I. And firſt to divide by any of the 9 Digits, without 
ſetting down any Figures but the Quotient itſelf, | 


To Divide by 2, is but to halve Example. 

the Number, ſetting down the Fi- Divide 7642, by 2 

Fures of the Quotient orderly under 
e Dividend; ſo in the Example, & Quot. 4 3821 

of 5 is 3, ſet down 3, carry the 1 that | | 

remains, then £ of 16 is 8, ſet down 8, and + of 4 is 2, 

and 5 of 2 is 1; ſo the Quotient is 3821. 


To divide by 3 is to take £ of the Divide 7426, by 3 
Number given; ſo Z of) is 2, of 14 | j 
is 4, of 22 is 7, of 16 is 5, and I re- 1 is 2475 F 
mains, which is 3, and the Quoti- 
ent is 2475 +, | 

So to Divide by 3, is to take * of Divide 6745, by 5 
the Number oy 0 here Z of 6 is l 
1, of 17.is 3, of 24 is 4, of 45 is 9 5 1549 Quot: 
and the Quotient is 1349, and ſo o 


any other, — | 
I After 


58 Contractions in DIVISION. 


— um 


Aſter this Method may any Number be divided, if the 
Diviſor be contained in your Multiplication Table, ſo 2 
of 67246 is 5603 x2, for x4 of 67 is 5, of 72 is 6, of 4is 
o, of 46 is, 3, relt 573. + - | 


II. Secondly, When your Diviſor is an Unit, with any 

Number of Cyphers annexed to the right hand, cut from 

your Dividend the ſame Number of Places, the Remain- 

der is the Quotient, and thoſe out of a Decimal Fracti- 

| on; ſo if 46575 Pound Sterling were to be divided a- 

54 mongſt 100 Men, every Man's Part would be 465 l. 155 

if among 1000 Men, every Man's Part would be 461 
115. 64. and ſo of any other. | 


III. When your Dividend and Diviſor conſiſts of Cy- 
phers to the right hand, cut off an equal Number of Cy. 
hers in both, with the reſt proceed as by the Rules be- 
Fee given. So if 7962000 muſt be divided by 6000, cut 
off three Cyphers in both, + Part of the remain (vis. 
1327 is the Quotient ſought. | | 


kn 4 RH © 


IV. If your Diviſor have Cyphers annexed, and your 
Dividend none, cut off as many Figures in your Dividend, 
as there are Cyphers in your Diviſor, kd the Remain- 
der proceed as 1 ſo if 468565 mult be divided by 
12000, the Quotient would be 39 13825 


468,565 
11 3914888 


V. If your Dividend and Diviſor may be equally Di. 
vided by any Number, without leaving any Remainder, 
our Dividend and Diviſor may be brought into leſs Num. 
= And if your Diviſor dwindle to an Unit, your laſ 
Dividend will = the Quotient ſought. So if 672 were to 

de divided by 48, your Quotient will be 14, for ſeeing 
they are even Numbers, I halve them both as long as I can, 
80 5 of 48 is 24, of 672 is 336, again + of 24 is 12, 0 
336 is 168: Again Z of 12 is 6, of 168 is 84: Again +0 
2 Gi 


Proof of Divis ION. 59 
6 is 3, of 84 is 42. Laſtly, Zof 3 is 1, of 42 is 14, the 
Quotient ſought, becauſe my Diviſor is become an Unit. 


| Ke the Mork. 
The Higher Num. are all Diviſors { 48241263 
The Lower Numbers are Divid. $6721336|168[84 212 


Proof of Diviszon.  _. 


Multiplication and Diviſion mutually Prove each other: 
For in Multiplication, if you divide your Product by your 
Multiplier, the Quotient will be your Multiplicand: Like- 
wiſe in Diviſion, if you multiply your Quotient by your 
Diviſor, the Produ will be your Dividend. 


Examples in both. 
Multiply 41725 
By 632. 
83450 
125175 
250350 
652) 26370200 ( 41725 Prof of the Multiplication. 
NG 09 Þ 632 l 
2528 RF Rag 
83450 
1090 125175 
632 250350 
4582 26370200 Proof of the Diviſſon. 
4424 
i580 And ſo of any other. 
1264 
3160 
3160 
12 Dueſtions 


60 Deſtions in DIVISION. 
LV ESZ 1. 
I. Divide 46462 Yards among 246 Men, 


See the Work. 
45462 (188 Yards 


SS att, 
—— . "> 
2 2 — 


Eb A Go. 5 


— as; = _— 66 
= - » — 2880 22 


— ——— —⁊aũ 
— 223 — 
— = mY 
—_— op 4 


Every Man muſt have 188 Yards, 3 Quarters and one 
Nail, together with 334 Parts of a Nail. 


29 ES. IL t 


IT. If a C. of Tobacco or 112 J. coſt 27. 11 5. 44. What 
will one Pound Weight Coſt ? Anſew. 54. 4 2. 


See zh followi ng Work. 


Firſt 


6x, 


Queſtiont in DIVISION. 


* 8 
E 
20 


— 


Firſt, I brought 2 J. 11. 44. 1 

into Pence, and divided by 112, — 

gives 54. in the Quotient, 2 112) 616 (5 Pence, 
Remainder multiplied by 4, to 560 
Farthings, and divided 14 Ry — 


gives 2 Farthings, 56 


C 


SUEST. Il. 


III. A Square Acre contains 160 Perches; ; Now the 
fide of a Field is 12 Perches, how much on the other fide 


will go ta make an Acre? Anſw. 13 Perches and 3. 
See the Work. 


160 2 


137 i 


QUEST. IV. oy 
an | 15 

IV. A Captain and 160 Soldiers gain a Prize worth 
362 Pound, of which the Captain had 5 for his Share, 
the reſt was divided equally among the Soldiers? What 


was each Man's Part? 
The Captain's Share 972 J. 85. 


Ane. J Bach 8d Soldier's Share - J. 165. LU 
See the following Work. 
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'ReDvcrion. 


L 
The Prize 362 


— 7 

$72 8 TheCaptain's Share, 
289 12 OY 

. | | 

1 180) 5792 (36 Shill and 42 or; 

_ ++ [each Soldier's Share. 

480 | f 


HE 32 
And thus much ſhall ſuffice for Diviſion. 


REDUCTION. 


BY R EDUCTTON, we Change Money, —_—_ 

—- Meaſure, c. out of one Denomination into another, 
whereby we know how many of one Denomination, are 
equal to ſo many. of the other. 


We ſhall (though contrary to other Authors) divide Re- 
duction into three Parts. _— 


Firſt, Reauftion by Multiplication. 
Secondly, Reduction by Diviſion. _./ 
Thirdly, Reduction by Multiplication and Diviſion. - 
Of theſe in their Order. 110 2 
Reduction by Multiplication, is when we bring a greater 
Denomination into a leſs, as Pounds into Shilliogs, Pence 
into Farthings, Yards into Quarters or Nails, Sc. 


See the Work of the following Queſtions. 


> 


Re- 


63 
Reduction by MULTIPLICATION. 


QUEST. I. 
Reduce 36 J. 75. 94. 1 J. into Farthings. 


Firſt, I multiplied by 20, and as J. S. d. 4. 

I multiplied took in the 7 Shillings, 36.7. 9.1 
and brought the Pounds into Shillings, . 
thoſe Shillings, to wit, 727, I mul. : 
tiplied by 12, bringing in the 9 4. 727 Shillings, 
Facit, 8733 Pence, which multiplied I2 
by 4, and adding 1 to the Product, — 
brings them all into Farthings, and 1463 
your Work is finiſhed. = 


9733 Pence, 
4 


— — 


34933 Farthings, 


LUEST. H. 
In 672 Yards, how many Quarters and Nails? 


See the Work. 
672 Yards. 


4 


4 


10752 Nails. 


IN 
Reduce 21 C. 2 4. 11 J. into Ounces. 
Anſw. 38704 Ounces. 


64 


See the Wi ork, 
1 hs 
414 Wh © « 


4 


— — 


86 Quarters, 
28 


689 
173 


2419 Pounds: 
16 
14514 
2419 


3 8 704 Ounces. 
LE . IV. 


Reduce 72467 Nobles into Groats. 
Anſw. 1449340 Groata. 


See the Work. 
72467 Nobles. 
20 


1449340 Groats. 
QUEST. V. 


Reduct iou by MULTIPLICATION: 


In 6 Baggs of Pepper, weighing each 3 C. 2 4. 11 Pound, 


how many Pound? Arfty. 2418. 


Fee 


4 = 


Reduction by DIVIS Tx. &«< 


* 
See the falling Work... 
Or thus. 
3 2 11 3 2 It 
ee 
41 2 10 14 
2 
86 Quarters. 113 
28 29 
68 403 
173 - 0 | 
2418 + 2418 Pounds, 
LES Z. VI. 
In 142 Hogſheads how many Gallons and Pints? 
See the Work | 
142 Hogſheads, 
i 63 
[63 Gallons make a Hogſhead, and 426 
$ Pints a Gallon. ] 852 
as 5945 Gallons, 
71568 Pints, 


Reduction by DrivistoN. 


Reduction by Diviſion, is when we bring a leſs Deno- 
mination into a greater, as Farthings into Pence, Shillings 
into Pounds, Nails into Quarters or Yards, Sc. 
In this part of the Rule, we will uſe the Conyerſe of 
thoſe Queſtions we had in the former Part of the Rule, 


which will be as a Proof of the Work. | 
_ K EST. 


ww 


Reduction by DIVISION. 


66 
QUEST. 1. 
In 34933 Farthings how many Pounds? 
Inſtead of dividing the Far- 34933 Farthin 
. 4, I took 3 part, and 1 8733. 1 Farthing 
that, to bring them 3 92 7. 9 Pence 
into "Shilling, and from the 25 36. 7 Shillings 


Shillings I cut off the laſt Fi- 
gure, and took half the reſt, inſtead of dividing by 2364 
_ the Anſwer is 361. 75. 94. I 4. 


LVY ES. Il. 


In 10752 Nails how many Yards and Quarters? 


Ant G 72 Yards. | 


See the Work. 


10752 Nails 


l 
QUEST. III. 


2 2688 Quarters 


Nuns of Mg Ounces how many Hundred, Quarters and 


32 


See the Work. 


16) 38704 (2419 Pounds 


28) 2419 (86 or Z 21 c. 


224. 


II 


Anſw. 21 CK 2 4. 11 lb, 


24. 115, 


RUEST, 


0 


Reduction by Drvis1oN. 


3 


| Reduce 1449340 Groats into Noblea 
; Facit 1246) Nobles, 
| 1449340 Groats. 
To 72467 Nobles. 
| RUEST. V. 
ual Bags of Pe weigh 2418 Pound, the 
—— Bag is L. . 
ab) 493 (14 Quarters 
2418 EL 
Anſw. 3 C. 2 J. II U. 12343C. 2. 114 
S119 0004 112 
11 Pound. 
SUEST. Vi 
In 71568 Pints how many Hogſheads? Anſew, 142, 
63) 3946 (142 
9 
71568 Pints. 2864 
* 252 
* 8946 Gall, 
| 126 
| 126 
9 


K 2 Reduction 


68 


Reduction by Multiplication and D1y1 58100. 
Underehid Head may be compriſed the Method of ex- 


changing Coins, Weights and Meaſures that have not 


that immediate reference to one another, as thoſe ſpoken 
of before; and is of excellent Uſe to moſt Perſons, as 
well Merchants as meaner Chapmen. pen HY 

We ſhall make all plain in the Work of the following 


In 672 Ninepences, how many 13 Pence 2 Pennies? 


In this or the like Queſtion, I conſider how many of 
one Coin are equal to any Number of the other; and I 
find that 3 Ninepences are equal to two Thirteenpence 
half Pennies. And which to make my Multiplicator, I 
conſider whether the Anſwer, or the Number ſought, 
will be greater or leſs than the Number given ; and ac- 
cordingly I make the greater, or leſs, my Multiplicator. 
So here I confider, That in 672 Ninepences, there are 
leſs Thirteenpence half Pennies; ſo the leſs Number, to 
wit 2, is my Multiplicand, and 3 my Diviſor, ' 


672 Anſwer 448 ; 134 
f mo , 


3) 1 344 (448 


12 Or thus, 652 
F Its double 13 ei FA 
> 4 7 is 448 the Anſwer. 
2 | | 
24 
=+ 
| mmEm— 


f 


mo AQ mo =, 


f 


22 


Reduction by Multiplication and Diviſion. 69 
The Method how theſe Diviſors and Multipiicators are 

found in this and the following Queſtions, is thus; bri 

both youu Coins, Weights, Meaſures, 8c. into their 

equal known Parts, which may be brought into lefler, by 

dividing them both by ſome 

king 4 or f, c. as oft as you can. 


a Diviſor; er by ta- 


* X 


So in 94. ares 36 Farthings. 
And in 13 x, are 54 Farthings. 


Say 5 of 36 is 18, of 54 is 27 ; - 361806 
of 18 is 6, of 27 is 9; 1 of s is 2, of m— 

I 542709 
bought. | . 

The other Numbers are Multiplicators and Diviſors, 
28 a theſe two, but theſe being the leaſt, are moſt 
fir for Uſe. 1 


2 


-— — 


LES u 


In = Thirteenpence Halfpennies, how many Nine- 
5 | 


This is but the Converſe of the laſt, and by the Work 
you may ſee tho Anſwer is 150. | 


\ ws 
| 3 


— — — 


300 


+ 150 Ninepences. 
 SUEST. ii.. 
Io 672 Enghf Ells how many Yards Engliſh? Anſw|' 240. 


672 
3 


| —— 


3360 


— 


AvE ST 


bs PEP 


570 Neduction by Maltiplication end auen 


RUEST. IV. 
In 672 Ele Engliſh, how man __ e 
1 Tard à is an Ell Eng liſd, and + 
Auſtwer 1120, or As 3 to 35. 
- QUEST. v. 


In 642 Noble how many Crowns? Anſwer 856, or 
As 3 to 4. 


; QUEST. VI. 
1 856 Crowns, how many Nobles? Anſwer 642. The 
"Ns of the laſt. 


RUVEST. VII. 
. In. 672 little Hundred, how many great Hundred! 


FG rer 600. 
A Little Hundred i is 1003 a Great Hundred is 112. 


112) 67200 (600 
672. F 


* T7 | SUPST, 


"4 


he 


Reduction by Multiplication andDiviſion. 71 
SUEST. VII. i 


In 600 Great Hundred, how many Little Hundred? 
 Anſ. 6772, the Converſe of the laſt. |: 


QUEST. IX. 
In 672 Guineas, at 1, x5. $4, per Piece, How many 


Pounds Sterling? Anſ. 728. | 
652 See the Work. 
13 Or thus 672 
5 5 
2016 | 
672 The Sum 728 
12) 8736 (728 
84 
33 Pence in a Pound 240 [r 
24 —|—|— 
—_—— Pence in a Guinea 261 © [x3 
96 
1 
80 


In the Second Operation, becauſe 15. $4, is the 1 of 
a Pound, I take xz of 652, which added to 672, gives the 


Anſerer 128, as before. 


LV ESE xX. 


im 728 Pounds, how many Guineas? Anſ. 652: 
| K The Coarerſe of the lait. 4 = 


1 


| - SUEST. Xi. 
A Merchant at Amſterdam is indebted to a Merchant at 


London in 643 Pound, and would pay it in Sharif Grilders 
at 


72 The Golden Rule; or, Rule of Tantei 


— 
W 


at 2 Shillings fer Piece, How many muſt the ug 
Merchant receive ? Anſ. 6420. N 


Two Shillings bei the tenth Part of a Pound, 1 only 
add a Cypher to the Pounds, and it gives the Anſwer, to 


wit, 6420. 


LVYES. XI. 


' In 672 Spaniſh Guilders, how many French Piſtales, 
at 17 Shillings 6 Pence per Piece ? | 
W. 7635, or 76 Piſtoles and 14 Shillings Sterling. 


See the Work. » 
672 
4 24, 8 4 


35) 2688 ( 76 210.70 35 


245 , 


238 
210 


28 


_— 2 


9 


The Golden Rule; or Rule of THREE. 


] T is called T he Golden Rule, for the Excellency there- 
of: Sometimes it is called The Rule of Three, or, Ruk 
cf Proportion, becauſe there are always three Numbers 
given to find a fourth, which muft bear ſuch Proportion 
to the third, as the ſecond doth bear to the firſt. 

The chiefeſt Difficulty lies in — your Queſtion; 
which that you may do, obſerve the following Rule. 


T he _ Firſt and Third are of the ſame, 

T he Middle Number hath another Name, 4 

And «hich to make the Third you cannot miſt, 
Ex 


The unknoum Quantity it always is. 


The Golden Rule ; or, Rule of THREE. 73 
„ > . 5 + ot 


If 16 Yards coſt 5 Pounds, what will 144 Yards Coſt ? 
_— a 
Thus Stated, if 16: 5 :: 144: 


Here you ſee the firſt and the third Number is Yatds, 
the middle! Number is Pounds; and becauſe I wanted the 
5, Price of 144 Yards, I put it in the laſt or third Place. 
This being underſtood, we will give you ſuch another 
. Rule; for the working of any ſuch Queſtion, which is 
this that follows. 5 * 
If the Fourth the Second muſt exceed, then ſee 
By the Great Extream it multiplied be; 
. But if it muſt be leſs than Second; aim 
To multiply it by the keſs Extream. 


EXAMPLE. 


If 13 Packs coſt 26 Pounds, What will 39 Packs colt # 
Anſiw. 9581. oh | 


JW 


P. 1 B 
If 13: 326:: 39: 
| 2934 
=. <a 
13) 12714 (9784. the uſer: 
3 | 
101 


et 74 The Golden Rule; or, Rule of THREE. 


Having ſtated your Queſtion, as before, it may be eaſily 
ſeen, that the 4th Number will exceed the 2d, for 39 
Packs muſt needs coſt more than 13 Packs; wherefore [ 
multiply the 2d, or.middle Number by the Greater of 
the two Extteams, vis. 39, then muſt the leſs Extream, 


to wit, 13, be my Diviſor. 


So multiplying 326 by 39, the product 12714, 1d. 


vide by 13, and the Quotient is 978 Pounds, the Auſwer. 


L2UBHSE n. 


If 64 Yards of Broad Cloth coſt 38 Pounds 8 $hillings, 
what will 5 Yards of the ſame Cloth coſt ? Anſav. 3 J. 
Becauſe your Numbers ought to be of one Denomina- 
tion, before any Work can be done, you muſt reduce 38 
Pounds 8 Shillings into Shillings, then State and Work 


your Queſtion as underneath; | 
. 14. C4 
If 64: 768 :: 5 38 8 
| 5 20 


64) 3840 (60 Shill. 5768 Shill. | 
* [or 34. the Anſw. 
384 


— 


OO 


Here I multiplied the middle N umber by the leſs Ex- 
tream, becauſe the fourth muſt be leſs than the ſecond, 
the Reaſon is evident. 


Note likewiſe, That your fourth Number muſt be of the 


ſame Denomination with your ſecond ; ſo here your ſe- 
cond Number being Shillings, your fourth Number, or the 
Anſwer to the Queſtion, is Shillings ; likewiſe to wit, 60 
. Shillings, which divided by 20, gives 3 Pounds, the An- 

ſwer to the Queſtion. | 


QUEST, I. 


If 6 Yards of Holland coſt 3 Pounds 12 Shillings and 6 


Pence, What will 64 3 colt ? 
Ag Before 


— 


If 


24 


Before you ate your Queſtion, bring the firſt and third 
N cnber uo Quarters, and your (cod into Pence, as 


undernea | | 
. | 642 
6 4 N 4 
n 3 
2 4Quar, 9 6 ie 
T2 5 k 
| | 150 ; * 
„ 72 
| J 870 Pence. 
Then ſtate and work your Queſtion as in the following 
Work. 
* A. Dr. J. S. A, fF 
If 24: 870:: 257: Anſ. 38. 16. 4. 1 
1 | 
6090 1 W b A 
4350 SY | 
1740 


24) 223590 (9316 Pence. 
. 7716 =4. Pence. 


216 IL FL £« 

1 — 8 38.16. 4 1 the Anſwer, 

i 75 Ye 

i 72 

39 

| 24. 
— Ong 
150 at. 
144 154491 255 | 

L 2 


\ 


76 The Golden Rale; or, Nule of TurEs. 
The fourth Number being Pence, I reduce them into 
Shillings by taking + Part, which makes 776 5. and 4 
776 8 Mag Divided by 20, which is done 


Pence, an 


by cutting off the laſt Figure, and taking q of the reſt. 
2s Iv. 5 
If for 3 Weeks Diet I pay 11 Shillings and 3 Pence, 
ich is the ſame, if 21 Days 


What is that a Year? Or 
require 115. 34, What will 365 Days require? 


An. 90. 155. 64. 3. 


See the Work. S. 4, 
DS. 4. -D. N xx 1 
If 21: 135 :: 365: I2 
135 3 
on tai art 
1825 11 
1095 — 
365 135 


© 81) 49275 (3464. 
42 x35 1915 . 
—ů , s$. 4 


- 9.15.65 the Anſ, 


. 8 


How man | Yards of Velvet at 135. 44. the Y | will 
Bay? uf 204 Yatde, and 12 Pars 
See the following Mork. 


1360. 125. 


- » 


135 


Toe Golden Rule; or, Rule of TH REE. 77 


8 F 
13 7 1% % ¶ĩ Thin ay, 
12 9. A 
| | Pen. ya. Pence. 
30 2732 If 160 : 1:: 32784? 
13 12 "8-4 | 
160) 32784 (204x} 
160 5464 88 | . © 
2732 320 
32784 784 
640 
144 | 36 | 13 | 9 
160 | 40 | 20 flo 
 SgUEST. IV. 


A Soldier's weekly Pay, which is 3 Shillings and; 
Pence, is forborn for 3 Years 9 Months and 10 Days, 


What is then due? Anſ. 330. 25. 44. 5. 
See the Work. 
S. 4 37: 9 M:: 10 Days. 
132 365 28 Then ſay, 
12 — — | 
— 1095 252 D. 4. Days. 
gr Pence. 252 If 7: 41 1 1357 
| 10 ; WI | 41 
1357 Days. 1357 
: | 5428 
Pence. — 
15483 33637 
x3 6612 44. CY 
| Anſe 334 25. 44. 4 32279483 
QUE ST. 


ap 


78 The Golden Rule; or, Rule of Tax #. 
- 4. #5 + vs. 1 | | 


If 20 Men do a Piece of Work in 60 Days, in how ma- 
ny Days will zo Men do the ſame Work ? Arfev. 46 Days. 


See the Work. 
M. BD. M. 
20: 60 :: 30: 

* a 


— 1 


—C 


30) 1200 (40 
120 


OO 
This Queſtion, and ſome that follow, are by moſt Au- 
thors eſteemed as Queſtions of Z he Rule of Three Inverſe, 
but we will not confound the Learner with ſuch needleſs 
Differences; for we ſhall make no Diſtinction between The 


Z 
TI 


Rule of Three Direct, and Inverſe. The Rule you have 


for working of your Queſtion being ſufficient in all Caſes: 
For here I confider that the 4th Number ſought will be 
leſs than the zd, becauſe 30 Men will needs require leſs 
time than 20 Men; wherefore I multiply the middle 
Number by the leſs Extream, and divide by the greater, 
and the Anſwer is, as in the Work. | 


AES. YU. 3 
How many Yards of Stuff 4 of a Yard broad, will line 
a Cloak containing 5 Yards + in length, and is 1 7%, 2 


broad? | 
See the Work. 
Lr. Cr. r. 
If F: 22 :: 3 
5 | 
+ 
3) 110 (36+ or 9 Yards and 8. 
20 
18 kin a 
2 


QUEST. 


Ti he Golden Rule; or, Rule vf T n REE. 79 
AES. K. 


If 360 Men be in Garriſon, and have Proviſion for 6 
Months; but hearing of no Relief till the end of 9 
Months, how 1 75 ten muſt be turned out, that the 
Provifion may Taft ſo much longer? Anſver 120 Men. 


20: Me. Men. Mo. 
Say if 6: 360 :: 9: 
1 


a 


9) 2160 (240 Merv to be retained, and the re- 
1 muuaainder to 360, (vis.) 120 muſt 


18 de turned out. 

2 D 
36 
oO 

QUEST. X. 


If a Traveller go 160 Miles in / Days, when the Day 
is 16 Hours long ; how many Days will he go the ſame 
8 when the Day is 12 Hours long? Anſwer in 3 

ays and 4 Hours. 


See the Work. 


Ho. Da. Hb. 
Say if 16: :: 12: 
16 


12) 112 (9 F 
108 


—ͤ — — 


75 or 7 


But many times you may have a Queſtion of the Ruli 
of T hree propoſed, that may require ſome Preparation be- 
fore you can Nate our Queſtion, either by Addition, Sub- 
traction, Multiplication, or Diviſion, &c. As may be ſeen 


in the Examples following, QUEST. 


8 The Golden Rule; or, Rule of Tur fk. : 


QUEST. XL 1 


* Merchant at London buys 64 Tun of French Wine, 
for 460 J. the Freight thereof from France to London coſt 
220. for Loading and Unloading 104 for Cuſtom 154, 
the Charge of the Cellar 84. would gain 250. by 
the Bargain. w 3 

A Gentleman comes and demands the Price of 24 Tun 
of the ſaid Wine. 5 
The Queſtion is, what he muſt give? Anſ. 361 l. 25. 64. 
By Aaaition find the Total Sum of the Freight, with 
all the Expences and Gain; which is 963 Pounds, 


Tim. I. Tun. 
| Then ſay if 64 : 963 :: 24 ad | 
| | 24. | 
ö 460 ( 
91 220 3852 ä a 
; 10 | 1926 | 1 
4 15 err T7 * 
250 Su Mcd . g 
— £ I92 
$63 9 , 
391 
384 
72 8 
64 
54 or 4 


If co Gallons of Water do in 1 Hour's time fall into 4 
Ciſtern, containing 200 Gallons; and by a Pipe in the 
ſame Ciſtern there runs out 45 Gallons in the Hour; in 


how many Hours will it be filled? Anſwer in 13 Hours 
and 20 Minutes, * | 


2 


Find 


We 


4 
e 
n 
8 


The Golden Rule; or, Rule of Tarts. 81 
Find how much it fills more than it empties, by Sub- 
traction, which is x5 Gallons. 
Fall. H. Gall. 


Then ſay, if 15 : 1 :: 200 


60 Filling Cock 15) 200 (133 
45 Emptying Cock . 


15 Difference 50 

45 
- — — | 
Me” r5 Or 5 

RUEST. XIII. 

ABntcher ſends his Man with 216 Pounds to a Fair, to 
buy Cattle; Oxen at 1t/. Cows at 405. the piece, Colts 
at 14. 55. the piece. Hogs at 1/. 158. per Piece, and of 


each a like Number. How many of each muſt he buy? 
Anſwer, 13 of each Sort, and he would have 8 J re- 


Bring the Price of each Sort of Cattle into Shillings, 
and by Addition find the Sum of thoſe Shillings, which 
will be 3205. and 216 J. is 43205. as you may ſee. 


1 11 J. the Price of an Ox, equal to 220 Sbill. 
216 2 the Price of a Cow, equal to 0 
20 the Price of a Colt, equal to 25 

the Price of a Hog, equal to 35 


Shill. 4320 
| 320 
Sh. Cat; © 
Then ſay if 320: I :: 4220 


320) 4320 (13 Facit 


320 


— 


1120 
960 


82 The Golden Rule; or, \Auleof Turns, 


QUEST. XIV. 


Two Perfons, A and B, depart from one Place, an 
both go one Road ; but 1 des 3 Da eee. 
Travels 30 Miles a Day; : B follows and 2; ark 
o Miles a Day: How many Miles, and * in how, many | 
Days Travel. will Z overtake A? 

Firſt find by Subtraftion how much B exceeds Adaily ; 
then by e find how many Miles 4 hath Tra- 


velled at E py out; 3 48 under. * 
2 585 Ls 's daily Travel 
2 50 5 2 3 
E 
oy ; 90 Milcewhich Abath Traelled.ae 9% 
40 bn ſetting out. 
. | M. 18 M. 


"Then ſay if 20 : x :: 90 
He will * him at - "by 
end of 4 Days and a half; and 9.0 
will have Travelled 225 Miles. 4.2 the Anſiver, 


QUEST. XV. 122 


In 460 Pounds, how many Shillings, Si es, Four- 
pences, Twopences, and Pence, of each a like Number, 
may there be found therein? Ko ce 4476. *** 
Then ſay, if 25 21 23 110400 | 


L 15) 110400 (446 


A. 20 100 

6 9200 104 
6 100 
2 — — —— 

1 18400 40 

— 9200 25 
8 110400 : I50 
3 | T50 

be Proof is eaſie | 
LOI o The 


oe 


—_—_- — — AAS. rn a 
—. 


to ſtate and work any 


The Golden Rule; or, Rais of T ARE x repeated,” 


The aforegoing Queſtions being well underſtood and 
confidered, are ſufficient for the underſtanding both how 
Queſtion in the Rule of Three: In 
this Place therefore we will treat of the Gallen Rule Com- 


Poumd; or, Rule of Three repeated. 


We ſhall in the Practice thereof work the Examples | 


given, by ſo many ſingle Rules of Three as the Queſtion 
admits of; it being molt conſentaneovs to Reaſon, moſt 
intelligible to the young Learner, and many times as 
quick; beſides a great many Queſtions not admitting of 
any other way of Work, whereby the Rules before given, 
without troubling the Learner with any more, will be 
ſufficient thereunto; yet here and there, for the Reader's 
Satisfaction, we ſhall name the common Way alſo. 


gUEST, I. 
If the Carriage of 20 Packs from Mancheſter to Lon- 


don, which is 136 Miles, colt 16 Pounds; What will the 


Carriage of 12 Packs from Mancheſter to Cheſter coſt, 
being 28 Miles? 


See rhe following Work. 


Firſt I ſay, if 20 Packs coſt 16 Pounds, what will 12 
Packs coſt ? Anſwer, 9 Pounds, 12 Shillings. 


„ 
20: 16 :: 12 
12 

3832 


a 
— ; 


20) 192 (9h, 12.5 


e | <1 250 


I2 


M 2 Then' 


v3 


— 


84 . The Golden Rule; or, 
Then ſay again, if 136 Miles coſt 9 I. 125. or 192 Shil. 
8 wh will ab Miles coſt? Anſicer, 1 J. 195. 64. 4%, 


M. Sh. M. 
136 : x92 28 
1 | 


1536 
384 
136) 5376 (3'9 S. 
F a 1 19 5. 6. 55 
408 


1296 
1224 


72 
12 
* 144 
72 


864 (64, 
816 | 


48 6 
— 0 — 


136 17 


If you would work this Queſtion at one Operation by 
the Rules commonly given, you mult take Notice there 
are five Numbers given to find a fixth, in Proportion 
thereto. 

Which Numbers muſt be ſo placed as the three firſt 
may contain a Suppoſition, and the two laſt a Demand; 
which that you may place right, let the firſt Term bee 
the ſame Denomination with the fourth, the ſecond of 
the ſame Denomination with the fifth, and the third with 
the Term RE a 

So in the foregoing Queſtion the Numbers will be diſ- 
poſed in the following Order, 5 It 


Rule of 7. RRE E ; reprated.. 


85 


P. . J P. M. P. I P. 
If 20. 136: 16 :: 12: 28. Or thus, If 20: 16 1 12 
| M. M. 

136 28 


Then will your two firſt Numbers, multiplied together, 
be the firſt Number in the fingle Rule of T hree, the third 
will be the ſecond, and the two laſt, multiplied to — 


will be the third, then will your N umbers ſtand thus, 
you ſee. 


If oy 3 I6 22 336 | 236 - = 2 
16 20 12 


— — 


2016 
336 | 28 


2720) 5376 (I. 336 
2720 | 


2656 
20 


$3120 (19 ſh, 


2720 


25920 | 
24480 The Anſwer is 17. 195. 64. 22, as 
before. 


1440 
12 
2880 
1440 
17280 (64, 
16320 


— ͤV——— 


9610 


272 


48 


136 


24121 6 


O 


ala 


8 The Golden Rale; or, 
1 YES Z. II. e 
I 20 Pounds gain 16 Pounds in 15 Months; what Sum 
of Money will gain 24 Pounds in 3 Months. 


- Firſt ſay, If 16 Pounds come from 20 Pounds, what 
will 24 Pounds come from? Anſwer, 30 Pounds, _ 


re 

If 16: 20 :: 24 
16) 480 (30 /. 

48 

oo 


Then I fay again, if 15 Months require 307. what will 
3 Months require? Arſwer, 1504. the N umber ſought. 


| M. I. M. 
| If 15: 30::3 
If 15 Months require 30 Pounds, 3 15 
Months will require more Money, be- — 
cauſe it is leſs Þ ime: therefore I mul- 3) 450 (1504, 


tiply by the greater Extream, and di- 3 
Ws by the leſs; and the Anſwer will! — 


be found to be 150 Pounds, as in the 15 
Work. 1 oy: 
00 


This Queſtion may be otherwiſe ſtated, yet wrought 
by two Operations, as before; for you may ſay, If x5 
Months come from 201. what will 3 Months? from more 
Money, becauſe leſs Time? Anſwer, tool, 


— 


15: 20223 
15 


———— 


. 300 (100 
3 


oo Say 


SFS Pasa. © 


wy 


Rule of Tur Bt repeated. 87 
Say again, If 16 Pounds come from 100 Pounds, what 


will 24 come from? Anſwer, 150, the Anſwer as before. 


„ 
16 : 100 :: 24 
16) 2400 (159: 


16 
80 
80 


oo 


But if this Queſtion were to be wrought at one Ope- 
ration, you mult place your Number as before directed; 
and ſeeing the Operation before was after ſuch Manner, 
as the one Operation was Direct and the other Inverfe, 
the Faſhion of your Work will be altered, for you muſt 


Multiply them croſs-wiſe, vis. the firſt Number of the 


firſt Rank, by the ſecond: Number of the third Rank; 
and the latter Term of the firſt Rank, by the firſt Term 
of the laſt Rank, ſetting the Products under their on 


Multiplicators; ſo will the Product, ſtanding under the 
firſt Rank, be your firſt Number in a Single Rule of 
Three direct; and the Product under the laſt Rank will 
_ third Number, and your middle Number the 
econd. 


See the Work. 
& A & ME 


If 16. 15: 20:2: 24. 3 


3 15 

48 120 
24 

360 


— 


—_ ——__— "a 


8 ue Golden Raleg on" 


de the ſhorter in the following Examples: In moſt of 


Then if 48 : 20 :: 300 4 
3 9 20 2 80 ” 
— 


48) 7200 (1504 The Anſwer as before, 


pF 


De Golden Rule Compov np. 
I have been the more large in the foregoing Queſtions z 
not only to ſhew the Variety of the Work, but that I might 


which I ſhalt only fate the I wa, and give the An- 
ſwer; leaving the reſt to the Exerciſe of the Learner. 


| | QUEST. III. 
What is the Intereſt of 672 /. for) Years, at Six per 
Cent. Simple r Narr 282 J. 45. 94. 24. 


| Firſt I fay, If x00 : 6 x: 672 | 


14 40.32 Intereſt for one Lear. d 
ondly, if 1: 40.32 | oe a 


? - Its # 


AA 282.24 

S. 4.80 

© wn bl 
160 


80 


4% . oy 
Sec 


4 PR OT wwe 


4 


2 


Days, how many Rod deal be n be wrought 


Rule of THREE repeated. 89 


QUEST. IV. 


What is the Intereft of 21 J. for 5 Months and 11 Days, 
or 151 Days, at 6 per Cent. Simple Intereſt? Arſe 105. 5 4. 


. 4 D. 
Firſt, If 100: C:: ax Secondly, If 365 : 1. 26 :: 151 
| 6 151 
Facit 1.26 | 126 
| 630 
126 


365) 190.260 (.521 


ung . wt 
1f 12 Rod of Ditchin ht by 


14 Days? 2 192 Rod. 


M. R. M. 
Iſt, If 2: 12 :: 8: 
D. R. 


2d, If6:48 ::24: Facit 192 
29252 VI. 


If 20 Dogs, for 30 Groats, 
Go 40 Weeks to Graſt; 
How many Hounds, for 60 Crowns, 
May Winter in that Place? 
Anſ. 2000 N 


Mie Golden Rule; on" 


Le Operation. 


+4 


aa OO - 
If 2 : 2020 Then if 40: 600:: 12 
60 1 
POS 2} 1200 (s 132) 24000 (2000 
We + : | - 
FO 


This Queſtion is the ſame as if one ſhould ſay, If 20 
s for 2 Crowns be kept 40 Weeks; How many Dogs 
wall go Crowns keep the Remainder of the Year, or Win- 
ter Quarter, which is 12 Weeks? | i 


SUEST. vi. 


If 12 Men build a Wall 30 Foot long, and 6 Foot high, 
and 3 Foot thick in 15 Days; In how many Days will 60 
Men make a Wall 300 Foot long, 8 Foot high, and 6 
| Foot thick? Anſ. In 80 Days. | 


 F& .. EE D. 

Firſt ſay, If 30: 15 :: 300: 150 
J ACE AM 

Then, If 6 : 150:: 8: 200 

ee: Eg. ©. Neos. 

Again, If 3: 200:: 6: 400 

M. D. M. D. 
Laſtly, If 12: 400 :: C0: 80 


9 
% » 1 


QUEST. v. 


If 35 Ells at Vienna make 24 at Lyons and 3 Ells at 

| Lyons make 5 Ells at Antwerp, and 100 Ells at Aurwerp 
125 at Frankfort: How many Ells at Hankfort make 43 
at Vienna? Anſ. 60 Elle at Frankfort. . © © 


0 4 
* 


W 


ky q 


Firſt, 


hed 


wo > 


Rule of 'FnARER repeated. 91 


Ant. Frank. Ant. Frank. 
Firſt, If 100: 1275 : 5 1 6 4 
Jy. Frank. Ly. Frank, 
"2, If 3 : 6's :: 24 30 
3. It 35 3 50 22 42 : 60 
3 (O R,) | 
Vien. Ly. Ly. Ant. Am. Frank. Vien, 
35 + 24.3. 5 + 100. 125 . 42 
Then you may ſee the iſt and 7th Term are of one 


Denomination, the zd and 3d of another, the 4th and 
5th of another, and the 6th and 8th of another; where- 


fore Multiply the zd, 4th, 6th and yth continually for 


your Dividend, and the 1ſt, 3d, and 5th multiplied to- 
ether, will be your Diviſor, and the 7 will be 
the Anſwer to the Queſtion, (vs.) 60 at Frankfort, 


24 * 
9: 5 '$ 
125 


600 
240 
120 


- — 19500) 6300[00 (co 
15000 * 630 
= 
300 
60000 


— — 


- 630000 Dividend 


By the way, we may obſerve, that in the working the 
Queſtions in the Rule of Three aforegoing, we have conti- 
nually uſed Multiplication before Diviſion, though it be 
not out of any Neceſſity : But ſeeing Fractions are not yet 
learned, and in diyiding there RW a Remainder, 5 


92 Contrat7ions in the Rule of Tu RRR. 

do it to avoid the Trouble of having a Fraction to multi- 
ply, or elſe we may as well divide the middle Number by 
that Number which is the Dividend, and multiply that 
Quotient by the other Extream, the Product is the p im 
to the Queſtion, as in the other way. \ 


EXAMPLE, 


If 13 Packs of Wool coſt 65 Pounds, What will 142 
Packs of the ſame Wool coſt? Anſ. 5107. 


£2: 1 142 
If 13 : 65 :: 142: 8 
13) 65 (5 — 
| 65 710 
10 


Here I divided 65 by 13, the Quotient 5 I multiplied 
742 by, and the Product, to wit 710 Pounds, is the Anſwer, 


Contractions iu the Rule of THrREe. 


This being confidered, you may oftentimes contract 
your Work in Queſtions of rhe Rule of Three. | 
And firſt, if at any time you have a Queſtion given in 
T he Rule of Three Repeated, and the Firſt and Second 
Number in every Operation be the ſame, you may con- 
tract your Work, by dividing the ſecond Number by the 
firſt, and the Quotient will be a common Multiplicator, 
by which you muſt multiply all your third Numbers, and 
thoſe Products will be the Numbers ſought. And thus 
will all your Divifions be ſayed, except- one, and that 
commonly a ſmall one. A IPL 


EXAMPLE. 


A, B, C, and D, have 100 Pounds Sterling to be di- 
vided among them, in ſuch ſort, that as oft as A hath 3 
Pounds, & muſt have 5 Pounds; and as oft as & hath 5 
Pounds, C muſt have ) Pounds; and as oft as C hath 7 
Pounds, D muſt haye 40 Pounds; What muſt each * 1 


Contrattions in aha Rule of FREE. 93 
Ade _ Proportions into one hows and'fay, 


9 3 A . Ir A. 7 
5 g g . - £ * 


28 125 : 100 :: 3 
7 Il. 25 21 100 : 1 235 * 
10 25 100 :2 9 

— 5 2. FOO 1 10 

25 | : 


/ 
| 8 . _ 
Or Shorter thus, if 25: 100:: J 5 

7 FO 
© 


+66 % v$ 7s 


25) 100 (4 4 
100 3 133 
o 12 for A 20 for B. 


i " 


P + WW 4 4 

5 20 "IL * 

C 28 — — 

DO Ae 28 for C. 40 for D. 
10o for Proof. 


In this Example you may 9 there are 3 Diviſions 
ſaved, and * le you you have, but a ſmall one; and 
therefore will prove of — — Uſe i in the Rule of Fel 
lowfvip and 1gation, where the firſt and ſecond Num- 


ber in eyery Operation is commonly the ſame ; ſo here- 
after, we will call this Method the contracted Way, in 
Fellowſhip. 


Sometimes a Queſtion, of the Rule of Three may be 
performed by Mulriphication only. 

Sometimes by Diviſion only. 

Sometimes by r2wo Multiplications, 

Sometimes by t2wo Diviſions. 

And, Sometimes hy a Smaller Multiplication and Di- 
von than your given Numbers allow of, 

» 1 


94 Contractious in the Rule of Tunes. 
If at any time your Diviſor, with either of the othe 
Numbers, may be ſeverally divided by ſome common 
Meaſure, without leaving _ Remainder, and your Di- 
viſor come to be an Unit, the Anſwer will be given by 
Multiplication only; as in the following Example. 


If 6 Groſs of Incle coſt 15 J. What will 48 coſt? Auſ. 120 
Gr. J. Gr. 


Anſ 1200. 


Here 5 ef s is 1, of 48 is 8, and 8 times 15 is 120 
Pounds, the Anſwer. SEE ri; tot 

But if either of the other Numbers came to be an Unit, 
the Work may be performed by Diviſion only; as in the 
following Example. j 


If 18 Groſs coſt 127. What will 6 Groſs coſt? Anſ. al 


r 
18 2.12 32.6 
$ 2: 12 221 
„ 


* 
7 


0 


Here I take 5 of 18, which is 3, and a 6th part of 6 is 
1; then divide 12 by 3, gives 4 Pounds, the 4nſaver to 
the Queſtion. en 
If your Diviſor be exactly contained in both your other 
Numbers, the Queſtion may be anſwered by two Multi- 
. plications ; as in the Example following. 


if 


er 
N 
i- 
1 


1 3 Groſs colt 94% What will 12 Groſs colt ? Anſ. 364, 


. 
/ „ 
5 g EY Er. J. Er. 
; | * 9 » ey . 9 2 2 12 
FT C428” S 
4 * 
12 
3 
36 


Here the 3d Part of 9 is 3, of 12 is 4; multiply 3 by 4 
gives 12, and that by 3 gives 363 the Anſwer. 


If you would uſe two Divifions, divide your Diviſor by 
your ſecond Number, and the 3d by that Quotient, which 
gives the Anſaer. 


EXAMPLE. 
If 9 gives 3, What will 45 give? Anſ 15. 


3) 9 (3) 45 (rs 
3. 
O 15 

15 


2 


So dividing 9 by 3, quotes 3, and by that dividing 35, 
quotes 15, the Anſwer, 3 

Sometimes you muſt uſe both Multiplication and Bi- 
viſton, yet but ſtyall ones, 


Contrattions in the Rule of Tur Ee. 9 


—— — —ꝛ — — — 


EXAMPLE 


If 48 Yards of Linnen Cloth coſt 34. 125. What will 
x12 Yards coſt? oo 1 


* 4, 3 12 
48 : 72 32 112 20 
a& 2: Ja 22 16 . 
12 : 72 :: 28 60 
& 2:78 32 2h 132 
3: 7222 7 3 
g 7 72 
3) 504 (1618 
3 81. 85. 
20 
18 
q 4 
a 


8 0 | | | 
You 39s have contracted your Work more ſtill, by 

taking + of the firſt and laſt, at firſt, and then £ of that ; 

which would have been the ſame; as you may ſee. 


Proof of the Golden Ru L x. 


We will ſhew you how to prove the Rule of Three, and 


fo conclude this Rule. 
If 4 Numbers be proportional, the Product of the two 


Means is equal to the Product of the two Extreams. 


Hence to prove your Work, multiply the 4th Number 


found by the firſt Number, and if that Product be equal 
to the Product of the 2d by the 3d, the Work is right, 


elſe not. 


1 


So if 8 775, coſt 16 J. What will 45 74s, colt? Anſ. 9ol. 


82. 


96 Contrattions in the Rule of Tarts. 


Proof of the Golden Rul x. 97 


Then the 4 proportional N umbers will be, 


$ : 16 22 45 2: 90 


45 8 
80 720. the Prod. of the x and 4. 
64 


720 the Product of the 2 and 3. 


You ſee the Product of the iſt and 4th is equal to the 
228 of the 2d and 3d, which ſhews your Work to be 
Tl 2 — 5 3 * _ 3 , a _ 

Genes if of 4 Numbers, the 1ſt be to the 2d as the 
za is to the 4th, thoſe 4 Numbers ſhall be Proportional. 

But if your zd Number be leſs than the 1ſt, and re- 
quire more; or more, and require leſs, then the Product 
of your firſt and ſecond will be equal to the Product of 
your third and fourth. 


EXAMPLE 


If tz Men do a Piece of Work in 16 Days, In how 
many Days will 24 Men do the ſame Piece of Work ? 


O if 


98 The Rule of PRAcrick. 


If 12 : 16 :: 24 
12 
32 
16 
24) 192 (8 Days the Anſwer, 
192 
o 
„ ©D.' CW 6 
Then the 4 Numbers will be x2 : 16 53-24 9 Ml 
16 8 { 
72 192 
12 
192 X 


Here you may ſee the Product of the iſt by the 2dis p 


_ to the Product of the 3d and 4th; which ſhews the , 
ork to be right. * Ka 


= 


as — 


The Rule of PRACTICE. }* 


ng Rule is only a Contraction of the Golden Rule, 
— for when the Price or Value of one Yard, 
Ell, Hundred, Sc. is given, and the Price or Value of 
any other uu of Yards, Ells, Hundreds, &c. were 
required; the firſt Number being always an Unit, the 
ueſtion may more quickly be wrought by the Aliquot 
Parts of a Shilling or Pound, as the Nature of the 
ſtion requires. It will be convenient to treat firſt of ſuch 
Queſtions as may be wrought by the Aliquot Parts of a 
Shilling; wherefore it will be neceſſary to annex a Ta- 
ble for that purpoſe. | N 
[ 


co — 


1$ 
E 


rr 0 


— 
* 


t 


The Rule of PRACTICE. 


99 


A Table of the Aliquot Parts of a Shilling, 


FA th. 

1 one 12 

17 one 8 

For 2 Take one 6 S Part. 

3 one 4 
4 one 3 

6 one 3 

The Uſe of this Table is eaſy; for you may ſee that 


for x Penny you muſt take one 12th Part; for 1 Penny 
Half-penny, one 8th Part; for 2 Pence, one 6th Part; and 


ſo of any other. | 


| 


Here I ſaid, x5 of 67 is 5 
of 72 is 6; then cutting off 
the laſt Figure, $ the reſt is 
Pounds, and the Anſwer is 
20, 16S. 


In this Example I took i 
Part, and from that cutting 


Exh Example I. 
At 1 Penny the Yard, what 
will 672 Yards coſt? 


Fx 516 Shillings. 
Anſ. 2 l. 165. 


IT. 
At 1 Penny; the Yard, what 
will 652 Yards coſt? 


off the laſt Figure, and ta- 
king 5, the reſt gives the An- 
ſwer, to wit, 4 J. 45. 


Here I took a 6th Part, 
cutting off as before, and 
the Anſwer is 56. 125. 


$ 814 
5 41. 45, the An. 


III. 
At 2 Pence the Yard, what 
will 672 Yards coſt? 


3112 


AA 5L 125, 


O 2 


\ l l \ = 5 3 —— — 
n „ TSS reer ee ee - g 
. 

— * pe - . - \ 

— FF : oY K 28 " 1 „ 5 1 l 2 — a yn 4 * TR: 33 6 „ 2 2 o 

2 1 — 8 2 N 222 , 4 7 . TW. - Jae — 4 4 d 3 _s 3 EE * & 2 <» b ad - A — - 

* | : ; _ ” - . LS = Ss — — 
5 — - * - pom o ” ” — - — « - —— - —— 2 — . 


o —— — 


2 9 2 2 Derr 


— 


5 TG EE 
— — —2 


* 


roo The Rule of PRactICE. 


Here I took = part, which IV. ; | 
made 1685. _ to 8 J. 8 s. . _ red What 
| : 1618 
ä | Arſe 874. 8s. 
Here I took one third V. 


Part, which made 224 Chill. At 4 Pence the Yard, What 
equal to 11 J. 45. the An-] will 672 Yards coſt? 

ſwer. | | 2 
| 3 22[4 


Anſ. 111.45, 


Here I took for 6 Pence, VI. 
which made 3365. equal to | At 6 Pence the Yard, What 
16 J. 165. the Anſwer, will 672 Yards coſt ? 


2 3316 


| Anſ. 16 J. 165. 


After this Method may any Queſtion conſiſting of the 
Aliquot Parts of a Shilling be es | 

But if your Queſtion conſiſt of un- aliquot Parts, as 5 4, 
54. 84. 94. 114, gc. then it muſt be divided into Ali- 
quot Parts, as 54. into 34. and 24. 74. into 44. and 
3 4. or 64. and 12. 94. into 64. and 34. or 3 Three- 

nces, and ſo of any other, as in the Examples follow- 
ing may be ſeen. 


Firſt, I took 5 of 652 for I. 
34. makes 168 Shillings;3| At 5 Pence the Yard, What 
then I took 3 of 672 for 24.| will 672 Yards coſt? 
makes 112 Shillings; which | 
two Numbers added toge- + 168 


ther, makes 280 Shillings, 8 112 


opal to 14 Pounds; the | 
fer. 2810 


' Auf. 141 


. 
ww T7 7” OE OUS Ong OR re WY, 


Here I took, firſt for 4.4. 


then 3 for 3.4. which added | At 5 4. the Tard, What 


together, makes 392 Shil- 
lings = to 194. 125. the 
Anſwer. 


If I had taken, firſt for 
64. then : for 1 4. or 3; of 
64. for one Penny, it had 
been the ſame; as you may 
try at your Leiſure. 


Here for 6 4. I took 2 of 
the Number given, and for 
3 J. I of the Paid Number, 
or + of 6 4. for 34. both 
being the ſame z as you may 
ſee, and the Anſwer will be 
51. 8s. See the Work. 


Here firſt I took one half 
for 6 4. and one half of that 
for 34. and 5 of 3 4. for 1 4. 


2, and + of 14. 4 for 3 4. 
7 14. 


which is juſt 11 4. 
which Sums added toge- 
ther, and divided by 20, as 
before, give 357. 55. the 
Anſwer, | 


The Rule of PRACTICE. 101 


% 


II. 


will 672 Yards coſt ? 


39/2 
Anſ. 19 J. 12.5, 


III. 
At 9 Pence the Tard, What 
will 144 Yards coſt ? 


: rd, 
What will 752 Yds. coſt F 


2 376 
188 
94 
47 


— —ůͤ T_ 
% 


7015 


— uu — — 


Anſe 35 l. 55. 


We will now proceed to the Queſtions that conſiſt of a 
Shilling, and ſome Number of Pence and Farthings be- 
fide, that the Learner may underſtand all Varieties. 


In 


- —— —— 
4 A — ww 2, + 0% 


22a * 


. 
* 


= 


0 = » 
* a : N 
3 2I hs Hd...” | 2 
4 5 8 2 4 i, + — * 


rr 
— — 3 * * 
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102 
In this Queſtion I let the 
Number given itand for a 
Shilling, and only take an 
E Part tor 1 4. 2, and addin 
them together, gives 16 


Shillings, equal to 84. 25. 


the Anfwer. 


It is evident, it will coſt 
x43 Shillings and 143 44. 4; 


wherefore ] let it ſtand for a 
— and | raking 5 2 Part 

and 2 of 3. for 3 
—— adding all toge- 
ther, makes 196 Shillings 


and 74.7, 2, equal to 91. 165. 
74. 2, the Anſwer. 


Here I let it ſtand for 15. 
then taking; for 64. and 3 
of 64. for 3 4. and L of 34 
for 17. 2, "ho Sum of all 
which is 270 Shillings, equal 
to 13/. 105. the Anſwer. 


Here follow ſome more Qu 
for the further Exerciſe of the Learner 


For 34. I took Part, had] 
for a Farthing 7 of that, 
and for + a Farthing, I rook 
2 of the Farthing, and for 
the mou of the Fa. thin 
Z of the ; Farthing, which 
added 8 makes 415. 
and 3 4. equal to 2. 15.34. 


The Rule of PRACTICE. 


I. 
At 134.5 the Yard, What 
will 146 Yards colt? 


At 164. 4 the Y Yard, What 
will 143 Yards coſt ? 


i, 
I7 10 2 


_ I9[6 7 2 
Anſ. 91. 16s. 74. 24. 
4 III. 


At 22 4. = the Tard, What 
| will 144 Yards coſt? 


27]0 


Anſ.131. 105. 
ueſtions of divers Natures, 


| 
At 34. Farthin 2 Farthing, 
— uy the ard, What 
will 144 Yards colt ? 


4 36 
3 
"=; 
0 9 
” = 4 


| Anſ. 21,15. 34, Here 


Here I took for 2 4 twice, 
and for one Parthingrs Part 
of 3 4. which added, makes 


215. 44. 1 . or, 14, 15. 
44. 14. 


The Rule of PRACTIOx. 


103 


pA . | 
At 64.19. a Yard, What 
will 41 Yards coſt? 


10 3 
9 8 
OO IO r 


1 


2/1 4 rx 


1 ÞAvl. 11. 15. 44. 19. 


- 


Here I took 3 Part for 
64, and of that is equal to 
4205. and the Anſwer will 
be 2x 4, coS. 34. 34. 


| 


Firſt, F reduced the Yards 
into Ells, Facit 582 2 Ells; 
then for 24. I took a 6th 
Part, and for the 1 4. 2, # 
Part: Laſtly, For the + I 
took of the Price of the 
Ell twice; and the Anſer 
will be, as in the Work, via. 
81. 105. 34.04. f. | 


| 


| 


- III. 
At 3 Farthings the Ell, what 
will 6725 E 0 colt ? 


1 * 840 . 


2420 3 3 
Anſ. 211. 005. 394. 39. 
IV. 


At 34 2 the Ell, What 
will 728 Yards coſt ? 


4 


, 


2912 
582 7; Elle 


4 
25 


Anſ. 5. 169 10 1 + or 


84. 95. 10 d. 1 4. . 


We ſhall now proceed to Queſtions relating to Aiqnot 


Parts 
Table. 


a Pound; to which purpoſe take the following 


Aliquct | 


2 


—__ 
U 


— 
— 
— 2 


© — hy CY 


— 


E. F Az 


. — 
1 


> g's - 2 4 
5 — 


. 
" » wg + 
a = ws amo — oe” 


py * 
md CTY ks - 
— a K PM » _ a 
4 2 8 8 5 — OA = =_ = 
p -Þ 8 * — 8 * 3 „ el * * 7 * 
_— 8 _ * — = * * 
. = —- -_- — 
1 7 * 2 
— — — — 
- - - 


— — - f 
— A — — VERA ¹ʃʃũuÜ«õ Gree — cuts ro gp — — 2 
— — = —_— 7 — CEE — —— —— u——ö“ö. - © —⅛ 


* * 


The Rule of PRAcT ICE. 


104 
Aliquot Parts of a Pound. 
Fb. Pence th. 1 
TL O e 20 : + 37 
11 8 one is. 
2 O one 10 
"WE one 8 
For « 4 > Take G one 8 
l onen 
80 one 4 
N % BUR. one 3 
„ (one 2 
Examples follow. 
At · 18. Yard, what At 45. per Vard, what 176 Yards} 
15 14/4 Yards? — 
— | > part is 352 


Anſwer 71. 45. 


| (2+ 
At 15. 8 d. the Yard, what 


r: 144 Yards? 


Facit I2 J. 


3.) 
At 235. Yard, i 67 2 Yards? : 


part is 67 75 
Anſwer 2 45. 


Z is 217 
Anſwer 21 l. 105. 


(5.9 
At 35. 4d. = Yd. what 751 
Yards ? 
Z part is 


— — 


125 2 


Anſwer 1251, 3 4. 4d, 


| 


the Anſwer, | 


At 25. 6d. 19 172 Tards >| 65 P) 
| At 105. Yard, what 144 Yards? 


Anſwer 351, 45. 


(0) | 

At 55. Yard, what 725Yards? 
J part is 181 1 
Anſwer 181 l. 56 


(8.9 
At 65. 8 d. the Yd, kar'h 176 


Yards? 
r part is 587 
Anſwer 581, 135, * 


— 


A 
Z part is 72 
Anſwer 721, 


- 
5 
g 


The Rule of PRactTior, 105 


If Queſtivacandſ not of Aliquot Parts, divide it 
into ſuch, the Sum of which will be the Anſwer to the 
Queſtion; as in the following Examples may more fully 


appear. 


Ci.) 1 [4 (4) 22. 

At 35. Yd. what will 144 Yds. | At 11 5. 4d. the Gr. what 150 

coll?! . —  Groſcſl 
1 for 2 Shill, is 141. 85. 5 for 10 Shilliogs is 73 

7 for 1 Shill or 8 ; 1 of 105, for 1s. is 7 10 

Fof x5, for Is. ON © Z of 15, for 4d. is 2 10 


The Sum is the Anſ. 211, 125. The Sum is the Anſ. 850, 
„ 7 
At 7. Yard, wha: will 144 [At 25. 4d. J Pound, what 14 
) bk - ado Pound, coſt ? | 
2 prrt fo 5 Shillings is 36 15 for 25. is 14 2 9 
1 or 2 Shillih.s 14 8 [Z of 25, for 4. is 2 7 0 


Anbox for 24. is © 5 10S 


The Sum is the Anſ. 30 8 
| tel Sum is the Anſ. 16 14 10$ 


6. 1 (6.) 

At 155. 64, C. what 721 C. At 175. 6d. the B. what 375 
coſt } — Bl cot} 7 

1 10 Shillings is 360 16 f for 103. is 137 10 © 

of 10s. for 3 180 5 [43 of 105, for 5s. is 93 15 © 
6 of 5s. tor 6 d. is 18 o of 5. for as, 6d. is 46 17 6 


The Sum is the Anſ. 558 15 6 The Sum is the A/c 328 93 6 


If your Queſtion conſiſt of Shillings and Pence, as in the 

lat, = — multiply by the Number of Shillings, and 

2 I take the correſpondent Aliquot Parts for the Pence, ac- 
cording to the firlt Table; and from the Sum cutting off 
the laſt Figure, and taking half the reſt, the Anſwer will 
be the ſame as in the foregoing Method; and in ſome 
particular Caſes may be more convenient, and oftentimes 


more eaſie. 
6 ® EXAM 


wits ] 


186 The Rahe of PRACcrIcx. 


$ 


—_ l (1.3 7 #14 4 . | 3 121 „enen 
At 75. 1 d. the Ell, what will | At 95. 94. what 141 Tards . 


144 Ells coſt ? Multiply by 9 
tiply by { 3 ' 9 
_ _—_ T2: I roduct is 1269 ,, 1 
Product 1008 + of 141 for 6d. is 50 6_ 


oft 144 is 132 for 1 Penny, | Z of that for 3 4. is 35 3 
Sum is lolo ms” ine 
r 31. the Anſwer. * 


2. g | 
At 175. 44. wk 172 Yards? (4 * | 
Mulciply by | 1 | At 11. 145. 94, 2 the Tard, 
Product 294 | Multiplyby 33 * 
Fot 272 for 44. is 57 4 —— 2 öÄ 


— ä 5 576 | 
29814 1 ; 432, 


Anſwer 


1450 15 44. Product is 48965 
7 IA of 144 for 6d. is 72 
Z of laſt for 3d. is 36 


+ af that for 24. is 6 a 
N —— |; „ 
Sum is 50100 5 


Anſwer 250 l. 10 4. 


tf your Queſtion conſiſts of Shillings only, you mai 
contract — thus. If your Shillings be "—_ 
tiply your Number given by half the Number of Shil- 
lings; the firſt Figure to the Right - hand in your Product, 
is a double Number of Shillings; and in your —_ tion, 
3 ſet apart in the Place of Shillings, the reſt is 


ET.” > 0 
4 5 


The Rule PRG f 


(1) 2.5. er tia es... (8: 
At 16s. the Yard; what will] At 12 „ the th what will 


672 Yards coſt ? | 272 Yards coſt? 
Multigy EL... 4 aces, 172 
By 2 of 16 (vi) 3 | Multiply by 86 


Pr. with Sh. apart is 537 12 | | Pr. with Sh. apart is 103 
Anfwer - 337 12s] Anſwer 2 103 l. 1 


7 


At 6s. the Yard, What will] At 14s. the Yard, what will 


172 Yards colt ? 1235 Yards coſt? 
| me 1 ER ITETYTL 
3 | Multiply by | 7 
— : —— 


f | 9 , _ - 
Pr. with Sh. apart is 351 12 [Pr. with Sh. apart is  &7 10 
Anſwer 311. 225, {Anſwer + 8 
os you may multiply as uſual; and when you have f. 
ni our Operation, cut off your. laſt Figure, doubling 
Shi reſt Po . ung 


it for Shillings, and making the un 
r Examples follow, 
9 e 29 
At 125, the Yard, what will] At 8 . the Bundle, what will 
144 Yards coſt} I 172 Bundles coſt} 8 
- 6; os 144 > Ou 173 

Multiply by ,6 | Multiplyby . 
* Nr 3 r 
3 8604 r 
Anſwer $61. 3. L Anſwer 681. 164 


- 


greateſt even Number of Shillings therein, and for the 
odd yak e the 20th part of the given Number g 


But if your Number of Shilling he odd, work for the 


2 _ BxXA4M 


N 


4 


—_— 


"The Rule of PRactics. 


EXAMPLE 


Fea (1. i FE TIE: oa 

At 175. the Yard, what will | At 195. the Yard, what will 

172 Yards coſt ? 144 Yards colt} + 

172 | | 144 

Mule. for 165. by 8 | Mult, for 18. by 9 

Product 137 12 Product | 129.6 

for 1. is” 8 12 (2s for 18. is 7.2 
Sum and Anſwer 146 J. 45. | Sum 136.2 
the former way. I Anſwer 136 l. 164. 


If your Queſtion conſiſts of Pounds, Shilling: and 
Pence; for the Pounds multiply, and for the Shilling: 
and Pence work by the former Rules. BT, 


EXAMPLE. 


=. _ | (2) 
At 2 l. 17. 5d. the Hundred, If a Pack of Cotton coft rel. 
+ What will 144 Hundred coſt? | 113. 11d. what will 111 


} 144 Packs coſt? 
| Multiply by 2 111 
| Same one Fig.nearer 111 
Product 288 Oaks h —di 
2 of 144 for 105. is 72 Product for 11 J. is 12212 
2 of that for 55. is 36 14 for 115, is » 461 2 
18 Of 144 for 25. is 14 8 rr of 115, for 11 d. is 5 19 
22 of 5s. ſor 5d. is 3 © mmm 
— 1287 29 
The Sum 413 8 | — 
Anſwer 4130. 85, Anſwer 12871. 2. 9d, 


If the Price of one be given, and the Price of any other 
Number be required, together with 2, 2, 4, or any other 
Part, you muſt work as before for the Integral Part, and 

for the Fractional Part take ſuch Part of the given Price; 

the Total Sum of which Parts will be the Anſwer to the 


Queſtion, as in the following Examples may appear. 
EXA 


Notation of Vulgar Fan actions. 109 


1 


"EXAMPLE. 


At 41. 16s. 3 d. the Hundred, | At 31, 175.64. the Hundred, 


what will 34 C. 4 coſt? 


PO „ 
For 41. Mulciply SR." 
Product 136 


2 of 34 for 105. is 17 

Z of 10s. for 55. is $ 105. 
Z of 5s. for 1s. 3d. 2 2 6 
4 of the given Price 2 8 13 


what will 144 C. 24. 211. 
colt? 144 O02 21 


For 3 J. Mult. by 3 


——— 


product SET 


2 of 31. for 155. 108 
z of that for 2s, 6d. 18 
Z of the given Price 1 18 9 


Z of that for 14 lil. 9 $5 


2 of that 1 4 043 | + of that for 74, 4 10 
The Sum 1675 4 84 sum 360 13 035 
Anſwer 167 l. 45. 3 d. 3] Anſwer 560 l. 135. 3d. 14. 


But if the Fractional Parts cannot conveniently be taken, 
the quickeſt, eafieſt and beſt way is performed by tho 
Decimal Rule of Practice following. 


_ — — — 
— — 


— 


The Doctrine of Vu L o 4 R 
FRACTIONS. 


_ » — — 


W 


Notation of Vulgar FR ATTO&Nõò. 


| HAT a Vulgar Fraction is, was ſhewed in the Introducti- 
V on, and ſo needs no Repetition. 
A Vulgar Fraction is either Single or Compound, 


A Single Vulgar Fraction hath only one Numerator, and one 


Denominator, and is either Proper or Improper, 
A Proper ſingle Fraction hath its Numerator always leſs than 
its Denominator; as . Tx» 335, Cc. 
An Improper ſingle Fraction is when the Numerator is 
greater than its Denominator, as f, r, 77. Ct. 


— _— — — * 
f . er re nn nn rn ᷣöiẽ - 


A com- 


—— — 


——— 


410 Reduition of Vulgar Fractions. 
A compound Vulgar Fraction is ſuch as hath more Num& 
rators and Denominators than one, as f of 3, and is eaſily 
known by having this Word of, placed betwixt them; fo + of 
J of 3, is a compound Fraction: The Formation is eaſy; for | 
7 Pence will be IZ of 28 of a Pound; and three Farthings is 3 
of 2 of 286 of a Pound. PI 
From hence proceeds another Number called a mix'd Num- 
ber, and conſiſteth of two Parts, the one Whole, the other 
© Broken; ſo 3 Yards and 3 Quarters is expreſs'd in a mix'd 
Number thus 34; others are 1175, 1445}g+ c. | 
Things commonly expreſs'd by Fractions, or broken Num. 
bers, are the Parts of Coins, Weight, Meaſure, Time, exc, 
as Shillings, Pence or Fartbings are Fractions in reſpect of a 
Pound; ſo Quarters, Pounds and Qunces are Fractions in res 


* 


ſpect of a Hundred, 


Reduction of Vulgar FR ACTIONS. 


_* Becauſe Addition and Subtraction of Vulgar Fraftions cannot | 
well be perform'd without the Knowledge of Reduction, we 
will frſt treat of it, and then of the reſt in Order, 
By Reduction we bring Fractions into their leaſt equivalent 
Parts, 5 
And into common Denominators, | 
Or into one Denomination. 
By Reduction we find the Value of any Fraction in the known 
Parts of the Integer. | TOP 
Reduce whole or mixt Numbers into improper Fractions, & 
contra; 4 
As likewiſe compound Fractions into ſingle, 
Of theſe in their Order, > | 
I. To bring Fractions into their leaſt equivalent Parts, may 
be performed ſeveral Ways; a general Rule for which is either 
of theſe that follow. 3 | 
Firſt, Divide.the Denaminator by the Numerator, and the 
Diviſor by the Remainder, if any be; thus doing till you 
find nothing to remain; your laſt Diviſor is the greateſt com- | 
mon Meaſure ſought; or Divide the Denominator by the Nu- 
merator, and likewiſe by the Remainders as long as there is 
any; the laſt Diviſor is your greateſt common Meaſure ſought, 
as before, | | A 
By which dividing your Numerator and Denominator, re- 
duceth your given Fraction into its leaſt Parts. An N 
Note, It your laſt Diviſor be an Unit, the Fraction is in its 
leaſt Terms already. | bs 
g " E X AM. 


ab ham at MS 


of Vulgar Fixactions, 117 
EXAMPLE. "OY 
| Let us find the greateſt common Meaſure of 343. Here I 


ReduBiom 


divide 629 by 555, remains 74; by which dividing 555, reſt 


37; by which dividing 74, nothing remains: 80 is 37 my 
laſt Diviſor, the common Meaſure fought, | 


Ses the Mort. = 
555) 629 (1 4 
| 355 | 

NS. 
74) $35 (7 
1 Oh 318 
The firſt Way? — — 
68 37) 74 (2 
8 7 


4” bat x * | . . 0 

Facit 37 for the greateſt common Meaſure. 

e eee e eee eee 
335 


— 


Facit 37, as before. 0 ge 


Then if you divide 553 and 629 ſeverally by 37, the two 
uotients will be 15 and 17, which placed Fractionalwiſe, 
thus, 75 will be equal in Value to the former Fraction, but 
in its leaſt Terms. 5 
91 by which dividing both the Numerator and Denominator, 
reduceth the Fraction into its leaſt Parts, to wit, 2, and ſo of 


any other. 
quickly be abbreviated, if you can 
I 


But Fraftions may more 
Yeſery-any Number that will evenly divide both your Num- 


ers, without leaving = emainder, which in all even Num- 
ing both as often as you can; it your 
Numbers 


ors may be done, by 


So the greateſt common Meaſure of $42 will be found to be 


- 
———ñ—ñ— ee 3 — 


ö ttz Reduction f Vulgar FRACTIONS. 
umbers end with 5, or.a Cypher, it may be done by taking 
Spart, or 23 part; and ſo in many other, 
+ $0344 by halving, will be abbreviated into y?, and by 
taking z, will become 5, the leaſt Parts required, as%you may 


ſee in tne Work. 1728 TT 1 
xs) Irs As lis | B51 Fo ir it] 
II When ſevera a are given to be reduced into | 
other equivalent Fractions, having a common Denominator, 
uſe this Rule: N42 | | 
Multiply every Numerator into each Denominator continu- 
ally, except its own, which ſhall be new Numerators; then 
multiply all the Denominators into one another, for a come 
mon Denominator, and your Work is finiſh'd, 


au Aa Aku . a 


EXAMPLE. | 

Let 5 and 2 and þ be reduc'd into other Fractions, which 
ſhall have one common Denominator. 

Multiply . 3, and 4 together, Facit 12; and 2, 2 and 4, 
Facit 16; and 3, 3 and 2, Facit 18; ſo have you three new 
Numerators. Next multiply 2, 3 and 4 into one another. Facit 

-24 for a common Denominator to the former Numerators, 
| 32, $5, 3x will be equal to 3, 7, 3. 

Reduce 4, 45 TE, and 34, into a common Denominator, 
and you will find 33373 equal to 4, 233? equal to £, 4322 
equal to 22, and 22332 equal to Zf, aud thus of any othe:, 

III. Fractions of divers Denominations may be brought in- 
to one Denomination, by involving the leſs into the Parts of 
the greater, whereby it will become a compound Fraction. 


EXAMPLE, 


So if 4 of a Shilling, and g of a Pound muſt be brought into 
the Fraction of a Pound, you may obſerve that 2 of a Shilling 
is ® of 28 of a Pound, becauſe one Shilling is one twentieth of 
a Pound; which compound Fraftion, when reduced by one 
of the following Rules, will be 23 of a Pound; ſo have you 
both in one Denomination, as was required, | 

So; of an Ounce reduced into the Fraction of a C. weight, 
will be 5 of ,* of f of a C. weight, equal to 54; C. ls 
of any other, 3 n 


IV, To 


Reduction in Vulgar Fractions. 113 


Iv. To find the Value of any vulgar Fraction in the known 
Parts of he Integer; do thus: | | | 

Multiply the Numerator of the Fraftion given, by the 
known Parts of the next inferior Denomination z which Pro- 
duct divided by the Denominator, quotes the Parts of that 
Denomination ſought ; the Remainder, if any, multiplied by 
the Parts of the next inferior Denomination, and divided as 
before, gives the Parts of the next Denomination ; and thus 
muſt you do, till you have it brought into the leaſt known 
Parts, or till nothing remains. 


EXAMPLE. 


What is 33% of a Pound Sterling? Anſw, 55. 64, 24. 
| | 133 Numerator 
20 Shillings in a Pound 


Denominator 480) 2660 (5 Shillings 
\ 2400 | 
— 
260 Remains 
12 Pence in a Shilling 


520. 
260 


Denominator - 480) 3120 (6 Pence 
2880 


240 | 
4 Farthings in a Penny 


Denominator =480) 960 (2 Farthing 
© 


After the ſame Manner the Value of 725 of a Hundred will 
be 1 Quarter, 14 Pounds, and 8; Ounces. | 


V. To reduce whole or mixt Numbers into improper Fra- 
Qions, do thus : | | | 

If your Number given be an Integer, it is but making an 
Unit Denominator thereunto ; ſo 7 reduced into an improper 
Traction, will be f. W gt: +a | 

| | Q IE 1 


EET” . EET De 
# 


TY —— — . 


3533 . CE EIS) , 8 


= 
2 1 % 


| then by Addition will be 273. 


114 Reduction in Vulgar FRACTIONS, 

If your Denominator be fixed, the Product of it, and your 
Integer given, will be the Numerator thereunto, ? 

So if 7 were to be reduced into an improper Fraction, whoſe 
Denominator ſhould be 11, the improper Fraction anſwering, 
would be 27, and ſo in any other.. 

But if it be a mixt Number, then multiply the Integral Part 
of your mixt Number by the Denominator of your Fractional 
Part, and to the Product add the Numerator of the ſaid Fra- 
Rional Part, the Sum will be the Numerator to the former 
Denominator. 

So 21 will be *3, and 735 will be , Cc. 

On the contrary, if you would reduce any improper Fracti- 
on into its equivalent whole or mixt Number, do thus: 

Divide your Numerator by the Denominator, the Quotient 
is the whole or integral Part, and the Remainder, if any, is 


N 

: . 

| Numerator to the former Denominator, 
t 


So if 25 were reduced, it would be a whole Number, (vix.) 


wit, 372, and fo of any other. 


VI. To reduce a compound Fraction into a ſingle Fraction. 


Multiply all the Numerators one into another for a new Nu- 
merator, and the Denominators one into another for a new 
Denominator, ſo have you the ſingle Fraction ſought. 

So if 3 of > were * into a ſingle Fraction, it would 
be 23; and 5 of 5 of 3 would be 34, or 3. 

And thus much ſhall ſuffice for Reduction. 


Addition in Vulgar FRACTIONS. 


Addition of Frattions (after they are reduced or abbreviated, 
if occaſion be) is very eaſy, and conſiſteth only in adding to- 
gether their Numerators, the Total of which is the Numerator 
to the given Denominator, and is the Sum of the Fractions 
ſought, And this happens either in Fractions with Fractions, 
whole Numbers with Fractions, mixt with Fractions, mixt 
Numbers with mixt, or mixt with Integers. 


I. Firſt, Fractions with Fractions. 


EXAMPLE. | 

Add 5 to 5 the Sum is 5; and the Sum of vr, 55 and rf, 
IS FF, Ox 1, j 345-1 

So if +2 and 5 were to be added, their Sum would be found 

to be 435 for +5 and £, will be reduced into 545, and 255, and 


And 


8 


5: And if £5 were reduced, it would be a mixt Number, to 


Addition of Vulgar FRACTIONS. 115 
And if + of a Pound were to be added to 5 of a Shilling, the 


Sum will be found to be 172 
Firlt 4 of a Shilling, reduced | into the fraction of a Pound, 


will be 535. Secondly, + and rig will be reduced into $29, and 
5585 and by Addition, Third y, the Sum is $35; and, Fourth- 


iy, by abbreviation, into 243. 
II. In whole Numbers with Fractions. 


EXTAMPLES. 


Add 7 and 3 ; together, the Sum will be 

So if 5, 17,1 75 and 5 of x7 were to be 24451 the Sum would 
be 7854. 

Firſt, i of x? 17 will be reduced i into this ſingle Fraction 2 

Secondly, by Reduction r and will become 235 and ary 

Thirdly, *. Addition the Sum of thoſe two is + 7272s 

Fourthly, by Addition, 5 and 17 makes 22, 

Laſily,. 22 added to 2322 is *$5.24 

And 114, and 5 of a Shilling added together, is 125. 


III. In mixt Mana with Integers. 


EX AI MFEITL 


Add 7 and 53 together, the Sum is 123, or $3, 

So if 3, 9, 277, and 553. were added, the Sum wculd be *597, 

For 225, and 55 will become RES and 37, and theſe two 224in | 
will become $54 and $55; and theſe added to the Sum of 3 


10 5 
and 9, (viz.) I2, become 12247, or 183. 


IV. In mixt Numbers with mixt. 


r 


Add 25 to 75, the Sum will be 57; for 23 and 75 will be 
reduced to 242 and 4, and by Addition i into 457 
And it 54 were to be added to 45. the Sum will be 9 /; theſe 
being of like Baſes, are very eaſy, being perform'd withour | 
any Reduction, by Addition only, 


V. Fifthly and laſtly, in mixt Numbers and Fractions. 


EXAMPLES. 
Add + and 77 into one Sum, Facit 8, for 3, and 5 Is 5, or 


1, and 7 and 1 1s 8, 
So the Sum of 25, 132, ++ and 2 will be 2512. which 


will be equal to 1777145 · 


And thus of any other. 


Q 2 As 


116 Subtrafion in Fulgar FRACTIONõ. 
As in Addition we took the Sum of Numerators, after the 
Work of Reduction (if any) was perform'd; ſo in Subtraction 
(after ſuch Work it need be) we muſt take the Difference of 
the Numerators, obſerving all the Caſes as in Addition. Of 


which in their Order. | 
I. Firſt, Where both are Fractions. 


EXAMPLES. 


So if the Difference of 3 and 4 were required, it would, by 
Subtracting the Igſs Numerator from the greater, be found to 
de. | 

Again, If the Difference betwixt v; and £ was ſought, theſe 
two Fractions, becauſe of unequal Baſes by Reduction, would 
become 275, and x55; and then by ſubtracting the leſs Nu- 
merator from the greater, the Difference ſought will be 552. 

II. Secondly, Where one is an Integer, and the other 2 
Fraction. 

EXAMPLES, 


If the Difference betwixt 7 and 3 were ſought, it would be 
62, for 1 from 7, reſt 6; which 1 reduced into a Fraction, 
whoſe Denominator is 5, is 5, then & from; reſt 2, in all 62; 
and the Difference of 11 Pounds and £ of a Shilling, will be 
10 J. 24. | 

III. Thirdly, Where one is an Integer, and the other a 
mixt Number, | ; . | 


EXAMPLE, 


From 7 let us ſubtract 2 and 3, the Remainder will be 47. 
So if from 13 we ſubtract 113, the Remainder is 15. 
IV. Fourthly, Where both are mixt Numbers, 


EX AMP L E. 


From 167, ſubtract 1177, the Remainder is *94, or 44. 
And from 13 Pounds and 45 ſubtract 877 Shillings, reſt 12525 
of a Pound. | | 5 

V. Fifthly and Zaſily, Where one is a mixt Number, and 
the other a Fraftion, * Di Tye: 


EXAMPTIE. 
From 72 ſubtra@ 3, the Remainder will be 62. 
From 1672, ſubtract 32, the Remainder is 178167247; 
by taking the 2: from , and the Remainder is x 6-522, + 
Here it may be obſeryed, That if one cannot diſtinguiſh the 
reater of two Fractions, by reducing them both into equal 
Baſes, the greater or leſſer is ealily known, 
| In 
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In Multiplication of Vulgar Fractions, reduce mixt Numbers 
into improper Fractions; whole Numbers, like Fractions, and 
compound Fractions into fi agle, abbreviating where occaſion 
is; then the Rule is: Multiply the Numerators together for a 
new Numerator, and the Denominators together for a new 
Denominator, which Numerator and Denominator is the Pro» 
duct ſought, 5155 | | 
EXAMPLES... 

I. Let us multiply 54 by ; the Product will be 277, for 2 
times 4 is 8, and 9 times 13 is 117, which placed Fractional 
wiſe is the Product ſought. | | | 

And if it were required to multiply 2s. 64d, by 25. 6d. 2s 
the FraQtion of a —_ 25, 64, _ + of a Pound; multi- 

by 2, Facit r of a Pound, equal to of. os. 3 d. 39. 
92 A ey Wh. that Multiplication of Fractions NI 
the Value in the ſame Proportion as whole Numbers increaſe 
it, as is intimated further in Multiplication of Decimals. 

So & multiplied by & becomes 3, See this demonſtrated in 
Mr. Leybourn's Curſus Mathematicus, Pag. 38. 

II. If one be an Integer and the other a Fraction ; As if we 
would multiply % by 7, the Product will be , or 24, for 7 
made like a Fraction is 5; then as before. | 

So if „ were to be multiplied by 12, the Product would be 
22, or 3; for x5 and , may, by abbreviating the croſs 
Terms, 12 and 18, be brought into ; and Z; and by Multi- 
plication, into 2, or'3 . 

III. If both be mixt Numbers, as if 23 muſt be multiplied 
by 54, the Product would be £22, or 14 . 

So if 21 l. 165, and 94. were to be multiplied by 30. 123. 64. 
the Product would be £3554 equal to 7gl. 334; for firſt, 21 l. 
16s. 9d. would be made 21 $2, and 31. 125, 64. would be 34, 
and thoſe two again would become 2322 and 23, and then by 
Multiplication would be £35221. or 791. 393. 

IV. If you would take the Parts of any Fraction or mixt 
Number, it is eaſily done by Multiplication : Thus if you would 
take + of à, the ſame would be 3; for 3 multiplied by 3 pro- 
duceth 22, or 3, the Part ſought; So f; of 154 will be 13 51, 
which is nothing but the Product of one by the other. 


Diviſion in Vilgar Fx actions. 

In Diviſion of Vulgar Fractions, as in Multiplication, we muſt 
reduce mixt Numbers into improper Fractions; whoſe Num- 
bers like Fractions, and compound Fractions into ſingle, abbre- 
viating where may be needful; and then the Rule will be to 
multiply the Denominator of the Diviſor by the Numerator of 
the Dividend, for the Numerator of the Quotient; and the Nu- 
merator of the Diviſor by the Denominator of the Dividend, 

| | * — 
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for the Denominator of the Quotient, and your Work is finiſh- 
ed; or inyert the Diviſor, then work as in Multiplication. 


EXAMPLES, | 1 

1. Let it be required to divide 277 by 12, the Quotient 
will be found to be 2; for 13 times s Tie Mort 
is 104, for a Numerator, and 4 times a) 1 (224 2810 
317 is 468, for a Denominator; which 7357 **7 488|Tr7lg 
Fraction abbreviated by 4, becomes 75, and that again by 13, 
becomes 3, as in the Work. . | 

Divide 535 by 28, the Quotient will be 544 equal to 1 In- 
teger, by which it doth appear the Fra- _, ) e ($341 
ctions were equal one to the other, and *9/ 334 \684 — 
had been the ſame as if I had divided 25 by 1% for any Fra- 
ction divided by itſelf, quotes Unity, 

II. If one be an Integer and the other a Fraction, as if we 
would divide + by 7, the r would be 3. 
| = 7) 7 (75: 

But if you muſt divide : by z the Quotient will be 35, or 172 
. 5) TT GU f 7 

III. If both be mixt —— or one a Fraction and the 
other a mixt Number, as if 53 muſt be divided by 23, the 
Quotient would be 522, or 257, for 23 would by Reduction be- 
come r, and 535 would be £3, which would quote 232, or 255, 

| See the Work, 
Divide 23 by deb, the Quoriznr ved be x3 
vide ZZ 5:2, the Quotient wou TT. 

You may wo If a Fraction be divided by 2 whole Num- 

ber, the Denominator multiplied by that Number, the Product 


is the new Denominator, and the Numerator the ſame as before. 


The Rule of Three in Vulgar Fx actions. 


In the Rule of Three, or Golden Rule in Vulgar Fraftions, if any 
of your Terms be Integers, mixt or compound Fractions, they 
muſt be reduced, as hath been before ſhewn; then ſtating your 
Queſtion, as ſhewn in the Golden Rule aforegoing, and multi- 
plying and dividing, as in Multiplication and Diwiſion of Vulgar 
Frattions, your Work is finiſhed, and the Quotient gives your 
Anſwer. 

EXAMPLE, 


If 2 of a Yard coſt 5 of a Pound, what will 3 of a Yard coſt? 


Thus Stated. 
28. I. 14, 22 I 22 
If} : $22 2 55% TIT 


4 7355 (271 equal to 13% 14. 24. 15. 


11. If 
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II. It 3 of a Yard of Velvet coſt 7 Shill. and 3 Pence, what 
will 9 Yards and 5 coſt ? 70 

Your Numbers reduced and ſtated as afore taught, appear 
as in the Work. | 

1, I. d. 
If : 242 22 I} 

Contracted thus; If f: 22 :: f. Facit £331, Al. 10s. zd. 29. 

In this Queſtion, ſeeing the Numerators of the two laſt 
Terms, and their altern Denominators, may be ſeverally ab- 
breviated; one, (vix.) the Number of the laſt Term, and the 
Denominator of the 2d by 4, and the Number of the 2d Term 
and Denominator of the laſt, by 3; the contracted Terms of 
which are 33 for the 2d Term, and 7 for the 3d or laſt Term, 
then the Work will ſtand thus; If 4: 33 :: Z. And ſeeing a- 
gain the Denominator of the laſt Term is an Unit, and the 
Denominator of the two firſt Terms may be abbreviated by 4, 
after which the 3 Terms offer themſelyes thus; If : 29: : f. 
And the 4th Term is eaſily found by multiplying the Nymera- 
tors of the two laſt Terms together, for the Numerator of the 

uotient; and the Numerator of the iſt Term by the Deno- 
minator of the 2d, for the Denominator of the ſaid Quotient ; 
ſo the 4th Term ſought will be 254, equal to 4/. 3}, or 44. 105. 
2 d. 29. J, as in the Work. 

III. If 3 of a Pound of Flax coſt 8 Pence, what will 1 Pound 


coſt? Fucit 104, . / 
The Work. 
„ 


If 4 : 222 7 
| 3) 1 (== 10d. 3. 

If either of the Extreams be a Fraction and the other not, 
as here, reduce it to a like Denomination, cancel the Denomi- 
nators, and work as in Integers. So it 3q :8d :: 4q. Facit 
104. 2 as before. | 

IV. If ; Men do a piece of Work in 42 Hours, in how many 
Hours ſhall 10 Men do the ſame Work? Faciz 1 Hour 21 Min. 

The Work, In this Queſtion the laſt Term was 
M. H. M. my Diviſor, becauſe more Men 
If 42222 require leſs time. 
2 2) 2 (equal to 1 Hour and 23. 

V. If che Penny white Loaf weigh 7 Ounces, when a Buſhel 
of Wheat coſt 55. 64, what is the Buſhel worth, when the 
Penny white Loaf weighs but 2 Ounces and 3. Anſ. 15 5. 3. 

& 

Say if 22:2: 24 
54) 24 ('4=15% +» the Anſwers 
| Seeing 


* 
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Seeing the Denominators of the Dividend and Diviſor are 
both the ſame, throw them away, the Numerator of the Di. 
vidend is the Numerator of the Quotient, aad the Numerator 


of the Diviſor, Denominator thereto. 


Double Rule of Three in Vulgar FRACTIONS. 
Take a Queſtion or two in Double Golden Rule i in "Re Fra- 
tions, and ſo finiſh Vulgar Fractions, 
Queſtion 1. If 13 l. 65. 8 d. in 3 of a Year gain 11. 22, what 
will 50 l. gain in 5 Months: 
J. 


& 5 
Firſt 1 ſay, if #2: :: 52, Facit 41. 15, 3 d. 
42) 659 > (£2. Sars. 
4 5 7. 
Say again, If 3 : 13 2: 5, Facit ws 55. 14, 29.2 


3) L (HK gal. 144. 

ur II. If 50 Pounds in 5 Months gain 21. 55. 14, 24-7, 
or 21. 1744” what Time my 130. 6s. $4, or 131, f require to 
gain 11, 15. 3 d. or 11. 22: 
| I. yr 5 yr. 

Firſt ſay, if 52:55 22 42, Facit 25, or 1 Year and ;2. 

Say again, If 4735. : f :: Tas Facit 545, or 4 of a Tear, or 
9 Months, 

Note, The former Proportion was Inverſe, and the 2d was 
Direct. This ſhall ſuffice for the Golden Rule in Fractions. 


Queſtions to exerciſe Vulgar FRACTIONS. 


Quefiion I. The Difference of two Numbers is 2125, the leſſer 
1s 273, what is the greater! ? Anſwer 39575 , found 'by 72 


Queſtion II. There is in 3 Bags 56 l. 2; in the firſt Ba 
Pounds and g; in the zd, 2122, what is the 3d Bag? An bs 
22327, found by Addition and Subtraftion. 


T 207 


Queſtion III. What Number added to 115 will produce 
36zre * Anſwer 2455, found by Subtraclion. 


Queſtion IV. What is 57 of £2? Anſwer 735 35, found by 
Multiplication. 


V. What Number * lied by 3 produceth 1152? Anſwer 
262 f, found by Diviſion. g ay Fl by * a 
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Arithmetical PROGRESSION. 


PR OGRESSTON confifteth of two Parts, Arith- 
metical and Geometrical, | 
Arithmetical Progreſſion, is when a Rank of Numbers 
aboye Two, Increaſe or Decreaſe equally, by the conti- 

nual Addition or Subtraction of ſome equal Number. 

SO I, 3, 5, 7, 9, IT, and 42, 35, 28, 21, 14, 7, are two 
Ranks of Numbers in Arithmetical Progreſſion ; the firſt 
increaſing by the continual Addition of Two, and the 
ſecond decreaſing by the continual Subtraction of Seven; 
and ſo of any 9 | 

In Arithmetical Progreſſion theſe five Things are to 
be conſidered, 


(I.) The firſt Term commonly the leaſt Term. 
(2.) The laſt Term commonly the greateſt. 

(3.) The Number of Terms. 

(4.) The equal Difference, or common Exceſs. 
(5.) The Sum of all the Terms, or total Aggregate. 


Any Three of theſe Five being given, the other two 
may be found, which will admit of 20 Propoſitions, as 
may be ſeen in Mr. Oughtred's Clavis Mathematica, 
Chap. 19, Prob. 4. either in the Latin or Late Enghſh 
Tranſlation : But we ſhall not concern ourſelves with 
them all, but only ſuch as may be of common Uſe. 

But in the firſt Place we will lay down ſome Theorems, 
for the better underſtanding of <= So follows after, 


THEOREM I. 


Any Term of an Arithmetical Progreſſion contains the 
firſt (that is the leaſt) Term, . with the Product of 
the common Exceſs and Number of Terms before it. 

So in this Arithmetical Progreſſion, 2, 5, 8, 11, 14, 17, 
the Term 17 is equal to _ firſt Term Two, added — 

the 
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the Product of 5, the preceding Number of Terms by 3, 
the common Exceſs. | * 

Hence may ariſe this Corollary: 

That if the common Exceſs be mutiplied by the Num- 
ber of Terms Minus Unity, and to the Product the leaſt 
Term be added, the Sum is equal to the greateſt. 

THEOREM II. | 

If Three Numbers be in Arithmetical Progreſſion ; the 
Double of the Mean is equal to the Sum of the Extreams. 

So 2, 4, 6, are Three Numbers in Arithmetical Pro- 
grefſion, and the Double of the Mean 4, is equal to the 
Sum of the two Extreams 2 and 6. 


THEOREM III. 


If Four Numbers are in Arithmetical Progreſſion, the 
Sum of the two Means is equal to the Sum of the two Ex- 
treams. | 

So 5, II, 15, 19, are Four Numbers in Arithmetical 
Progreſien, and the Sum of the T'wo Means, 11 and 15, 
is equal to the Sum of the two Extreams ) and 19. 


THEOREM IV. 
In any Arithmetical Progreſſion, any Term doubled is 
equal to the Sum of any other two 'Terms equally diſtant. 


EXAMPLE. 
35 8, 13, 18, (23) 28 335 38, 4 . 

In the annexed Arithmerical Progreſſion, Sis Double 
of 22 is equal to the Sum of 3 and 43, or of 8 and 38, 
or of 13 and 33, or of 18 and 28, all Numbers which 
are equally diſtant. „ 


| THEOREM Y. 
In any Arithmetical Progreſſicn, the Sum of any two 
Terms is equal to the Sum of any other two Terms of 
lice Diſtance from them. IE | | 
EXAMPLE. 


In the annexed Progreſſſon, the Sum of 14 and 23, is 
equal to the Sum of 8 arid 29, or of 1x and 26, or of 17 


and 20; all being alike Diſtant. 
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.THEOR K Af VI. 

1. In any Arithmetical Progreſſion whatſoever, if the 
Sum of the greateſt and leaſt Terms be multiplied by 
the Number of Terms, and the Product divided by-2, 
the Quotient is equal to the Sum of all the Terms. 

2. Or if the Sum of the greateſt and leaſt be multi- 
plied by + the Number of Terms, the Product is equal 
to the Sum of all the Terms. 

3. Or if the half Sum of the 5 — and leaſt Terms 
be multiplied by the Number of Terms, the Product is 


equal to the Sum of all the Terms. 
4. Or the middle Number (when the Progreſſion, is 


odd) multiplied by the Number of 'Terms, gives the Sum 
of all the Terms. | 
EXAMPLE. 
3, 6, 9, 12, I5, 18, 21. 


(1. (2) 09 (a.) 
21 21 12 = Sum. 12 | 
3 3 7 7 
24 24 84 Sum. 84 Sum. 
7 3-5 
— — Every way the ſame. 
168 120 5 
E 84 Sum. 72 
. 84/0 Sum. 


THEOREM VII. 4 
In a- reſſion of natural Numbers, as 1, 2, 3, 4, Cc. 


if che laſt Term be multiplied by the next greater, one half 


of the Product is equal to the Sum of the whole Progreſ- 
| 2 T, a, 3, 4, 5, 6, 7 | l 
So the Product of 7 by the next greater 8, gives 363 
one half of which is 28, which is the dum of the whole 
r n wt eb'd.; l 
1 R 2 THEO 
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THEORE M VII. 
In a natural Progreſſion of odd Numbers, as 1, 3, 5, 7, 
Sc. the Sum of the whole is equal the Square f the 
Number of Terms. | 


1 I, 3, 5, 7, 9, II, 13. 
The Number of Terms 7 {quared is 49, the Sum of 


the whole. 


THEOREM 1X. 
In a Natural Progreſſion of even Numbers, the Sum of 
the Whole is equal to the Product of the Number of 
Terms, by the Number of Terms Plus Unity. 


2, 4, 6, 8, 10, 12. 
Here the Number of Terms is 6, which multiplied by 
7, gives 42, equal the Sum of the whole. 


THEOREM X. 

In any Arithmetical Progreſſion whatſoever, if from the 
reateſt Term the leaſt be taken, the Remainder divided 
y the common Exceſs, and to the Quotient adding Uni- 

ty, you have the Number of 'Terms. 


"SC, 8, 20; 23, 34- 
From 14, ſubtracting 2, reſt 12, divided by the com- 
mon Exceſs 2, gives 6, to which add Unity, makes 7, 
equal to the Number of Terms. 


THEOREM XL 
In any Arithmerical Progreſſion whatſoever, if from the 
laſt Term the firſt Term be ſubtracted, and the Remain- 
der divided by the Mumber of Terms Minus Unity, the 
Quotient is the common Exceſs, 


37 57 7, 9, II, I3. | 
From 13 ſubtracting 3, reſt 10, which divided by 5, 
one leſs than the Number of Terms, quotes 2, the com- 
mon Exceſs, | | 
Let theſe Theorems fuffice; we will now return to wh 
we left, in having any three of the five given, to find the 
other two 2 PROP. 
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PROP. I. 
The firſt or leaſt Term, the laſt or greateſt Term, and 
the Number of 'Terms being given, to find the common 


Exceſs. | 
Or the firſt, ſecond and third given, to find the fourth, 


RU LZ 


From the ſecond ſubtract the firſt, the Remainder, di- 
vided by the third Minus Unity, quotes the fourth. 
By T heorem the firſt, and the Corollary. 


EXAMPLE. 


A Man had 12 Sons, the youngeſt was 3 Years old, and 
the elder was 58, they increaſed in Arithmerical Progrefſi- 
on; What was the common Difference of their Ages? 


The 2d 58 
The iſt 3 


Thezd—1=11)55 (5 
55 


0 
Anſwer, They increaſed by five Tears. 


PROP. II. 
The Firſt, Second, and Third given, to find the Fifth, 


1 
— the 4 Sum of the firſt and ſecond by the third, 


the Product is the fifth. 
By Theorem the 6th, and third Way. 


EXAMPLE. 

A Man buys 17 Yards of Kerſey in Arithimetical Pro- 
greſſion, for the firſt Yard he paid two Shillings, or 24 
Pence, and for the laſt Yard ten Shillings, or 120 Pence 5 
What did the whole amount to? * 
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The firſt Term 24 

The laſt Term 120 

| Sum = 144. 

gf > Sum. 72 
Number of Terms 17 


504 
72 


Fx 1002 
Anſ. 5 l. 25. 5 L 25. 
PROP. III. 


Third. 


R UL. 0 
From the ſecond ſubtract the firſt, the Remainder di- 


the third: By Theorem the firſt and the Corollary. 


EXAMPLE | 
A Man going a Journey, his firſt Day's Travel was five 
Miles, his laſt Day's Travel was 35 Miles, he increaſed his 
Journey every Day three Miles; How many Days did he 
travel? Anſ. He travell'd 11 Days. | 


I he laſt 8 | 
The firſt 5 | . 


3) 30 (t10þ1=1s 


8 


1224 the Anſiver in Pence. 


The Firſt, Second, and Fourth given, to find out the 


vided by the fourth, the Quotient Plus Unity, is equal to 


Mm oo 1.4 
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| PROP IN; - 
The Second, Third and Fourth given, to find the Firſt. 


RULE. 


' Multiply the fourth by the third Minus Unity, the Pro- 
duct ſubtracted from the ſecond lea ves the firſt. 


EXAMPLE 


A Man in 6 Days went to London from Mancheſter, eve- 
ry Day's Journey was greater than the Day before by four 
Miles, his laſt Day's Journey was 40 Miles; What was 
the firſt ? Anſw, 20 Miles. 


The 4th is 4 
The zu — 1 is 5 


| The Product 20 which ſubtract from 
the 2d 40, leaves 20, the firſt Day's Journey. 


40 
20 


20 the Anſwer, 


| P ROP. V. 
— 4 Firſt, Third and Fourth given, to find out the 
ifth. 


RV LE. 


From the Product of the third into the fourth, ſubtract 
the fourth, and to the Remainder add the Double of the 
firſt, 5 the Product of that Sum multiplied by the third, 
gives the fifth, | 


. EXAMPLE. 

A 100 Eggs are placed in a right Line a Yard diſtant 
one from another, and the firſt a Yard diſtant from a 
Basket : It is required to know how far one muſt go, be- 
fore he bring the Eggs one by one into the Basket with- 
oue breaking any? The 
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The third x00 Sir Jonas Moore makes 
'The fourth 2 the Diſtance run but 10000 
—— |Laras, which is too little by 
200 100 Taras. Moore's Arith, 
The fourth 2 p- 324. Laſt Edition, 
Reſt 198 
The Doub. of the 1ſt 4 
Multip. by the 3d = 20200 
F - 20100 
Anſw. 10100 Yards,or 5 Miles and q wanting 20 Yards, 
PROP. VI. 
The Second, Third and Fifth given, to find the Firſt, 
RULE. 


Divide the fifth by the third, and from the Quotient 
ſubtract + the Product of the fourth into the third, Minus 
Unity: The Remainder is the firſt. 


EXAMPLE. 


A Man is to receive 300 Pounds at 12 ſeveral Payments, 
each Payment to exceed the former by four Pounds ; he 
is willing to beſtow the firſt Payment on any one that 
can tell him what it is, 

What muſt the Arithmetician have for his Pajns? 


I2) 300 (25 — 
22 + 

3 44 

4 22 


Anſ. Three Pounds are the Workman's Wages. 


Many more 2 might have been added, but 
the foregoing are ſufficient in moſt Caſes; wherefore we 
will begin with Geomerrical Progreſſion. * "£7 


Geo- 
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Geometrical PROGRESSION. 


ometricat Progreſſion, is when a Rank of Numbers 
above two, increaſe or decreaſe by an equal Ratio; 
that is, by the continual Multiplication or Divide of ſome 
equal Number. | | 

So 2, 4, 8, 16, 32, 64, and 1215, 405, 135, 45, 15, 5. 
are two Ranks of Numbers in Geometrical Progreſſion, 
the firſt aſcending or increafing, by continually multiplying 
the foregoing Term or Number by 2, or by a double Ruud 

And the Wood deſcending or decreaſing, by continually 
dividing the preceding Term by 3, or in a triple Ratio. 

In any Geometrical Progreſſion, the ſame Things are 
to be confidered as in Arithmetical Progreſſion: As firſt, 
the firſt Term commonly the leaſt. Secondly, the laſt 
Term commonly the greateſt. Thirdly, the Number of 
Terms. Fourthly, the Ratio or common Exceſs, Fifthly, 
the Total Sum of all the Terme. 
But before we mention any Propoſitions, we will annex 
ſome Theorems, as preparatory thereunto, 

THEOREM I. 

If three Numbers be in Geometrical Progreſſion, the 


Square of the Mean, or Middle Number, is equal to the 


Product of the two Extreams, 


'"EXAMOLIE. 
3, 9, 27, are three Numbers in Geometrical Progreſ- 
fion, and the Square of 9, the Mean, is equal to the Pro- 
duct of 27 by 3, the two Extreams; and ſo in others, 


T 3.4 > > © 
If four Numbers be in Geometrical Progreſſion, the 
product or Rectangle of the two Means is equal to the 
Product of the two Extreams, 
EXAMPLE. 
2, 15, 75, 375, ate four Numbers in Geomettical Pro- 


reſſion, and the Product of the two Means, (vis. ) of 45 
- 15; is equal to the — 375 by 3. Thi 
is 


k | 
N 
# 
? 5 
* 30 
- 9 
- 4 
( 
a : : 
1 
1 
q n 
4 
= 
4 . 0 
= 
+ 8 
*, 
+} 
+4 


W 


= * 
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_ This will likewiſe hold, if the four Numbers be diſ- 


continued, as in theſe four Numbers following, 6, 12 :: 18, 
26 ; for the Product of 36 by 6, is equal to the Product 
of 18 by 12. And hence proceeds that excellent Rule in 


Arithmetick, called The Rule of Proportion, Rule of 


Three ; or, Golden Rule. 
| THEOREM III. 


If any Term of an Arithmetical Progreſſion be ſ uared; 
it will be equal to the Product of any other two Terms 
of like Diſtance from that Term either way. | 


EXAMPLE. 
3, 6, 12, 24, (48,) 96, 192, 384, 768. 
In the annexed Geometrical Progreſſion, the Square of 
48 is equal to the Product of 768 by 3, or of 384 by 6, 
or of 192 by 12, or of 96 by 24; all being Terms equal: 


ly diſtant. 
o THEOREM IV. 


In any Geometrical Progreſſion whatſoever, the Product 
of the two Extreams is equal to the Product of any other 
two immediate Terms of like Diſtance from both. 

EXAMPLE 
5, 20, 80, 320, 1280, 5120. 
So in this Geometrical Progreſſion, the Product of the 
two Extreams 5120 by 5, is equal to the Product ef 1280 
by 20, or of 320 by 80, all being a like Diſtance from 
both. | 
THEOREM V. | 

Any Geometrical Progreſſion may be continued 44 Þnf.- 
nitum upwards, and aſcending by Multiplication, and 
downward or deſcending by Divifion, the Ratio or com- 
mon Exceſs being given, that being your Multiplicator 
upwards, and your Diviſor downwards; notwithſtanding 
öktentimes, the Terms will not continue Integral Num- 
bers, neither in the aſcending or deſcending Part thereof, 


as hereafter declared. 
EXAM®PL E. 
Sc. 33, 73, 8, 12, 18, 27, , **4, c. 
So in the annexed Progreſſion, if 8, 12, 18, were to be 
continued infinitely forward and backward, the * 
. 7 xceſs 


> 
: 
| 
1 


Terms ceaſe. S 2 TR. 
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Exceſs being 1 + or 5, ſuppoſe forward; firſt, I multiply 
18 by 2, gives 27 for the next Term, and 27 multiplied 
by 2 gives c for the next Term, and here the Integral 
Parts or Terms ceaſe, and multiplying *z by + gives , 
and ſo as far as you pleaſe: Then in the deſcending Part, 
if I divide 8 by 4 the Quotient is ; for the next deſcen- 


ding Term, and that by + gives 3, and ſo on as far as 


you pleaſe. 
THEOREM VI. | 
Any Geometrical Progreſſion, where the Ratio is Mul- 
triple, (that is, where the greater Term is exactly meaſured 
by the leſs) may be continued upwards ad infinitum in 
integral Numbers, but downwards ſometimes not ſo far 


as Unity. 
| ETA I. 
| T, 2, 4, 8, 16, 32, 64, Oc. 

In the annexed Progreſſion, the Ratio or common Ex- 
ceſs being two, by which multiplying anyTerm, as 8 gives 
16, and that by 2 produceth 32, and that by 2 gives 64, 
and ſo ad infinitun in Integral Numbers; and in deſcen- 
ding, it will come down as far as Unity; for 8 divided 
by 2 quotes 4, and that by 2 gives 2, and 2 by 2 gives 1, 


then Integers ceaſe, 


EXAMTETLE. IL 
+ 3, 6, 12, 24, 48, 96, ©. f 
But in this Progreſſion though the Terms may be con- 
tinued upward ad infinitum, as in the laſt, yet it will not 
deſcend ſo far as Unity without a Fraction, becauſe 3 
cannot be divided by the Ratio, which is 2 without a 


Remainder. | 
THEOREM VII. 


In any Geometrical Progreſſion, if the Ratio be not 
Multiple, the ſame can neither be continued upward a4 
8 in Integral Numbers, nor downwards ſo far as 

nity. 

2, 27, 36, 48, 64, Ir. 8 

In the annexed Progreſſion where the Ratio is , the 

Terms quickly become mixt Numbers, both in the aſcen- 


ding and deſcending Part thereof; for ſeeing 64 and 2 


cannot be multiplied or divided evenly by 3, the Integral 
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THEOREM NI. 


In any Geometrical Progreſſion, if the Extreams be 
| | prime Numbers one to another, 
Numbers are ſaid to the ſame Progreſſion can be conti- 
be Prime one to ano- nued no farther, either upwards or 
ther, when only Unity downwards in Integral Numbers; 
7s their common Mea- fo in the laſt Example, ſuppoſing 
ſure. | 27 and 64 to be the extream 

| Terms, and they being Prime one 
to another, therefore they can be continued no farther 

either way in Integral Numbers. . 


THEORE M IX. 
In any Geometrical Progreſſiou proceeding from Unity, 
the ſecond Term (the firſt Term not being computed) the 
4th, 6th, and 8th Term, and all the following Terms, 
whoſe Exponents may be divided by 2, are Square Num- 
bers: The 3d, 6th, gth, and all 
Ex tsarea Series the following Terms, whoſe 
1 Natural Numbers pro- Exponents may be divided by 
: ceeding from Unity ſoeu- z, are Cube Numbers. The 6th, 
5 ing the Places of the 12th, 18th, and the following 
Terms the Pregreſſſon. Terms, whoſe Exponents may 
be divided by 6, are both Square 
and Cube Numbers. The 5th, 5th, 11th, 13th, and all 
the following Terms, whoſe Exponents are prime Num- 

bers, are neither Square nor Cube Numbers. 


EXAMPLE. | 
Numbers are ſaid to be Prime, which Unity only meaſureth- 


JJ X. 
i. $0 36. 32: 2g. 128-. 256 


CPs I ST SIDE. Td r „„ - —_ *S — 


This Example needs no Explication. 


Note, That in this and ſome following Theorems, whe- 
ther proceeding from Unity or not, it being Commodious, 
we have annexed their Indices or Exponents, placing a 
Cypher over the firſt Term of the Progreſſion, whereby 
it may be ſeen how far any Term is diſtant from Unity, 
or from the firſt 'Term if not Unity. 

IN x THE 
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THEOREM X. 

In any Geometrical Progreſſion, proceeding from Uni- 
ty, if any Term be ſquared or multiplied by itſelf, it will 
roduce another Term of the ſame Progreflion doubly di- 
Rant from Unity. | 


EXAMPLE. 
8. 1. 4. 1% $+o WB" 7» 8 
x «2+ 4. 8 16. 32 . 64 128 . 256 
So in this Progreſſion the Square of 8, the 3d Term, is 
equal to 64, which is the 6th Term, or doubly diſtant 
from the 1ſt, or Unity. 


THEOREM KI. 


In any Geometrical Progreſſion proceeding from Unity, 
the Rectangle of any two Terms is equal to that Term 
of the ſame Progreſſion, ſignified by the Sum of the others 
Exponents. | 


EXAMPLE. 


6 . Tn >. 23 
r'. 3 % 37 + 20 © 729 . ax 
In this Progreſſion, the Product of the zd and 4th Terms, 
(vis. ) of 81 by 27, or of the 5th and 4 Terms, (v12,) of 
243 by 9, is equal to the 7th Term of the ſame Progreſ- 
fion, which is 218), becauſe the Sym of either of their 


Exponents makes 7, 


THEOREM XII. 
In any Geometrical Progreſſion, not proceeding from 


| Unity, if any Term be ſquared or multiplied by itſelf, 


and the Product divided by the firſt or leaſt Term, the 
Quotient gives a Term doubly diftane from the firſt. 


EXAMPLE. 
0-4. 3-0 % — os 
3 . 6. 12 24 - 48 . 96 . 192 « 384. 968 
In the annexed Progreſſion, if the 4th Term, (vis. 48) 
be ſquared and divided by the firſt Term 3, the Quote is 
768, which is the 8th Term, and doubly diſtant from 
the firſt, T H Es 
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| THEOREM XII. | 
In any Geometrical Progreſſion, not proceeding fro 


Unity, if any two 'Terms be multiplied together, and 
the Product divided by the leaſt or 42 Term, the Quo- 
tient will be equal that Term ſignified by the Sum of the 


others Exponents, 
r | 
r 7 . 
2 . 6 . 18 . 54 . 162 . 486 . 1458 4374 
In this Progreſſion, if the 2d and the 5th be multiplied 
together, and the Product divided by the leaſt Term, the 
__ will be equal to the th Term, becauſe the Sum 
of their 1 makes 7. Note, Theſe four laſt Theo- 


rems are uſeful in finding any following Term of a Geo- 
metrical Progreſſion, without producing all the immedi- 


ate Terms. 
a THEOREM XIV. 


In any finite Geometrical Progreſſion, where the Ratio 
is double ; the Difference of the greateſt and leaſt Term, is 
equal to the Sum of all the Terms, except the greateſt. 


EXAMPLE. 
3. 6 . 12 . 24 . 48. 96 . 192 
In this Progreſſion, if from the greateſt Term 192 we 
take the leaſt Term z, the Remainder 189 is the Sum of 
all, excepting the greateſt. | 


THEOREM XV. 


In any finite Geometrical Progreſſion it holds, 

As the Ratio, or common Exceſs, Minus Unity: 
Is to Unity : : | 

So the Difference of the greateſt and leaſt Term: 


To the Sum of all, except the greateſt, 


EXAMPLE. 
3.9. 27 . 81. . 243 . 729 . 218) 
So in the annex'd Progreſſion, I ſay, 
As the Ratio, Minus Unity, (viz.) 2: 
Is to Unity, (viz.) I :: 
So 2184 the Difference of the greateſt and leaſt: 
To 1092 the Sum of all the reſt. COR O L- 
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COROLLARY. | * 
Hence it follows, that if the Ratio of any Geometri- 
cal reſſion be double, the Difference of the greateſt 
and leaſt Term is equal to all the reſt; if the Ratio be 
triple, the Exceſs or Difference is double the Sum of all 
the reſt : If quadruple, triple: If quintuple, quadruple; 


and ſo on. 
| THEOREM XVI. 
In any finite Geometrical Progreſſion it holds, 
As the Difference of the two greateſt Terms; 
ls to the greateſt :: 49 62,32.4 
So the greateſt Minus the leaſt: 5 
To the Total Sum of all, excepting the leaſt. 


EXAMPLE. 
1 10 . 20 . 40. d , 260) 2-5 
In this Progreſſion, As 80: to 160 :: $0155 : to 310, 
is the Sum of all but the leaſt. 


THEOREM XVIL 


In any Geometrical Progreſſion whatſoever, decreaſing 
and continued ad Infinitum, it holds, 
As the common Difference Minus Unity: 
Is to Unity: 
So the firſt or greateſt Term: : 
To the Sum of all the following Terms, in Infinitum. 


EXAMPLE. 

162. 54.18 .6.2.2.2 . H. r. 
Let the firſt or greateſt Term of an infinite decreaſing 
Progreſſion be 162, and let the Ratio be triple; then will 
Ihe Terms deſcend, as in the Example : For 162 divided 
by 3, gives 54; and 54 by 3, quotes 18, and ſo on, as 
_ e Table; and ſtill further, 44 inſinitum. And it will 

ow, 2 f A 

That as 2: (v2. the Ratio Minus Unity) is to oo 
or I :: $0 is 162: the greateſt or firſt Term to 8, whic 
is the Sum of all the remaining Terms ad Infinitum. This 
appears plain by the 15th heorem. Wherefore in any Geo- 


N 


metrical Progreſſion deſcending in any given a 


„ „% ˙ - 


——— — 
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ad Infinitum; the leaſt Term vaniſheth; and therefore it 
holds as in this 7 heorem. _ 88 
This may appear range to many, how it ſhould be poſ- 
fible to give the Sum of an infinite Progreſſion in Num- 
bers; whereas, if the Work were actually begun, and the 
Terms continued, it would after a Thouſand Years La- 
bour ; and after Thouſands of Millions of Terms, be never 
nearer finiſhing, And yet that the Sum of this infinite Pro- 
greſſion ſhould ſo eaſily be found, it a 5 to me at firſt 
as a Notion (if I may ſo ſpeak) almoſt Divine; but that it 
may be performed, take the following Demonſtration. 
A — be ſeveral continual Proportionals, as.4 2, V, 
CS, Oc. all which transfer into the uff a2, then will a b, 
be, ce, ef, Sc. be proportional Differences, whigh toge- 
ther with the laſt Salden, 72, are equal to the firſt 4; 
bDbecaufe if that Proporti- 
see F Z. . ona! Number be conti- 
„ nued downward 44 Tnji- 
nitum, the laſt Quantity, 
—— S as ſaid before, vaniſheth. 
—— S Therefore the infinite pro- 
portional Differences are 
| * equal to the whole Line 
. f — — 2 22; further, becauſe it 
2— 2 holds, that as 42 to h ⁊ʒ fo 
ä Bus to c, and ſoon; and 
by Diviſion, as 46 to bz, ſo bc to c. And by Converſi- 
on, as ah the firſt Difference to 22 the firſt Quantity: So 
bc the ſecond Difference to bs the ſecond Quantity, and 
ſo on. Therefore, as 4 / the firſt Difference to a ⁊ the firſt 
Quantity; So all the Differences: to all the Quantities, 


that is, to the whole Sum of all the infinite Quantities, 


which was to be demonſtrated. 
Hence may ariſe this Corollary: :- N 
Ihat the firſt Term of an inffaite deſcending Geome- 


trical Progreſſion, where the Ratio is double, is equal to 
the Sum of all the reſt, ad Infinitum. 

But if the Ratio be triple, the firſt Term is double the 
Sum of all the reſt ; in a quadruple Progreſſion, triple; 
in a . one, quadruple; and ſo on. Hence we 


may 


emonſtrate Unity not to be the beginning of Num- 
HE. 
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THEORE M XVIII. 


In any Geometrical Progreſſion continued downward a4 
Infinitum, It will be, As the Difference of the two firſt, or 
greateſt Terms: Is to the ſecond Term : : So the firſt, or 

reateſt Term: To the Sum of all the reſt a4 Þ275nirnm. So 
in the laſt Example the Difference of the two firſt Terms 
is 108, the ſecond Term is 54, the firſt 162. 

Wherefore, As 108: To 54 :: So is 162: To gr, the 
Sum of all the reſt, ad Infinitum. 570 

Wherefore the Difference of the two firſt Terms, the 
firſt Term, and the Sum of the infinite Terms are con- 
tinual Proportionals, as was demonſtrated in the laſt, 
Hence may ariſe this Corollary, * N 

That when the two firſt, or greateſt Terms, differ only 
by Unity; the Square of the firſt Term is equal to the 
Sum of all the reſt, a4 Infinitum. 

Many more T heorems might be laid down, but theſe are 
ſufficient; we will only annex a Propoſition or two, and 
ſo conclude both Arithmerical and Geometrical Progreſſion. 


P R 0 P. I. | 

In any Geometrical Progreſſion proceeding from Unity, 

the Ratio being known, how to find any remote Term 
without producing all the intermediate 'Terms, 


RULE. 

Find a few of the leading Terms, over which place 
their Exponents; then, by Theorem 10. multiply the laſt 
found Term by itſelf, which will produce a Term double 
thereto. And this laſt multiplied by itſelf, produceth 
another Term doubly diſtant again: Thus do, till either 
you have the 'Term Aron or one that falls a little ſhort ; 
if ſo, multiply the Term laſt found by that Term anſwer- 
ing the Difference of the Exponent of the laſt found Term, 
and that ſought, this laſt Product is the Term required, 


by Theorem 11. | 
EXAMPLE. 
A Country Gentleman going to a Fair to buy Oxen, 
meets with a crafty Youth, who had a Company of very 
ood Oxen, in Number 23. The Gentleman demanding 
e Price, was anſwered, He :— haye them for 16 


Pounds 
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Pounds the Piece, one with another. The Gentleman bids 
him 15 Pounds per Piece, and take all. The young Spark 
tells him it would not be taken: But ſays he, If you will 
give me what the laſt Ox will come to, by doubling the 
whole Number by a Farthing, you ſhall have all; to 
which the Gentleman Aſſents. The Queſtion is, What 
the Gentleman paid for the Oxen ? 519995 14310 


4 or 5 of the firſt Terms are eaſily got, as thus, 


o. 1. 2. 3. 4 5 Exponents. 

; <4 128 64 e 8:4 HC 205 BPM, ne 

Note, You need only te find that Term which will an- 
ſwer the Exponent 22, which will be the 23d Term; 
becauſe the Expanents are leſs by one than the Terms 3 
for in this Method we account not the firſt Term, which 
the Learner is deſired carefully to obſerve, 

So if I multiply tae 5th Term 32, by itſelf, it gives 
the xoth Term 1024, by T teorem x0. which multiplied 
again by itſelf gives 1048576, which is the 20 Term from 
the firſt ; but taking the firſt into the Number, is the 2 rſt 
Term; and ſeeing ! want two Terms more, I multiply 
this laſt product by the Term under the Exponent 2, 
which is 4, which gives 4194304, the laſt Term, and the 
Price of the Oxen in Farthings, which makes 4369 J. 15. 
44. a great rate to pay for ſo many O ken. 


PROP. II. *] 
In any Geometrical Progreſſion not proceeding from 
Unity, the Ratio being known, and af Hel Teim, to 
find any remote Term, without producing all the inter- 
mediate Terms. | 
RULE. 


Find a few of the leading Terms, as in the laſt, and 
multiply the laſt by itſelf, and divide the Product by the 
firſt, or leading Term, the Quote gives a Term doubly 
diſtant from the xt, by Therrem 12; and this again mul- 
tiplied by itſelf, and divided by the firſt Term, gives a 

erm doubly diſtant from the laſt Theorem. us do 
unti? either you have the Term ht, or one that falls 
a little ſhort ; if ſo, multiply the laſt Term found, by 
that Term anſwering to the Difference of their Expo- 
= | nents 3 


Ola AH ane 87 | 
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nents ; and this Product divided by the firſt, or leading 
Term, quotes the Term required, by Theorem 13. 


„ fr 
A Nobleman dying, left Ten Sons; to whom, and to 
his Executor he bequeathed, his Eſtate in Manner and 
Form following: (vis. ) Imprimis, To his Executor, in 
ſeeing his Will performed, he left 1024 Crowns; the 
youngeſt Son was to have as many, and half as many as 
the Executor; and fo every Son to exceed the next younger, 
by the equal Ratio of 1 :. The Queſtion is, what the 
eldeſt Son's Portion is? _ 
Calculate 5 or 6 of the firſt Terms, as here we have 
found five. n 50 ; 


112 ps 
| | 
3 
4 „ 00+ 0G; IR 
1024 . 1536 , 2304. 3456 . 5184 . 7776 
n the Ak" 15k bs le Cn 
en multiplying the 5th, 7776 by itfelf, it will 
duce 604661 = wy this divided by 1024, the firſt Tm. 
quotes the 10th Term, or what the eldeſt Son muſt have. 
Here the Ratio being half triple, the Difference of the 
greateſt and leaſt, is half double the Sum of all the reſt, 
excepting the greateſt. By Theorem 15. 
If the whole Eſtate had been demanded, it may bs 


found by Theorem 15, to be 175099 Crowns. 


Y RO P. III. 
Firſt Number, Common Exceſs, and Number of Places 
given, to find the Total Sum of all the Places, 
YE. - REAR.” TIS 
Find the laſt Term, as in the laſt Propoſition z then 
from the greateſt Term ſubtract the leaſt, the Remainder 
divided by the common Exceſs Minus Unity, quotes the 
Sum of all, excepting the greateſt, by Theorem 153 to 
which adding the greateſt, gives the Sum of the whole. 
T 2 Other 
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Otherwiſe, or in other Words thus ; the Difference of 
the greateſt and leaſt Terms divided by the Exceſs Minus 
Unity, the Quotient multiplied by the Exceſs, and to 
the Product adding the firſt Number, the Sums are equal 
the Total. . 0W 
Or according to Corollary in Theorem 15. it holds, 
That if the Ratio of your Progreſſion be double, the Dif- 
terence of the greateſt and leaſt added to the greateſt, 
gives the Total Sum. | 
If the Ratio be triple, 5 the Difference added to the 
owes is the Total. If the Ratio be quadruple 3 of the 
ifference added to the greateſt, is equal the Total Sum. 
of the refit. And ſo on. | 


EXAMPLE. 2 
A Merchant having a ſoft young Man to his Son, Co- 
vetous enough, but ſcarce able to keep a Shop-Book, was 
minded to Purchaſe for him ſome conſiderable Lands in 
the Country; and bid him enquire out ſome handſome 
Eſtate that would be ſold, and he would buy it for him: 
The young Man overjoy'd at the News, runs to an Inn, 
where he heard divers Country-Gentlemen lodg'd ; and in 
all haſt ask'd them if any of them would ſell their Eſtate ; 
moſt of them were very angry, and near beating of him; 
but one of them being a facetious Gentleman, reſolv'd to 
ut a Trick upon him; and told him, That he had a neat 
Hall with a goodly Park and Mannor, on the Bank of a 
leaſant River, and a great number of ſufficient Tenants ; 
all which, with the Royalty of a fair Market-Town, and 
the Patronage of a Pariſh-Church belonging thereto, ſhould 
be his, upon Condition he would lay him down one Penny 
on the Threſhold of the Porch-Door — 25, 0 the Hall, 
'Two-pence at the next Door, Four-pence at the 3d Door, 
and ſo on doubling, till he had gone thro? all the Doors, 
which were 64 in all. I'Il have it, faith the young Man, 
and here's a Piecc in Earneſt ; and in all haſt tells his Fa- 
ther what a Purchaſe he had made, wiſhing him to give 
him a Hundred Pounds, for that he thought could * | 
abundantly ſatisfy. Thou Calf, qouth his Father, the King 
of Sp2in's Revenues would not pay what thou haſt pro- 
miſed, if they were ſold at 20 Years Value, much leſi can 
my Eſtate pay for thy Purchaſe, for it will not bring thee 


paſt 
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aſt the 24th Threſhold. The beſt is, the Gentleman 
— thee not; and it he did, he could get no Advantage 
of one that has nought ; but Iii warrant thee, he is ma- 
king merry with a Fool's Earneſt. Now 1 deſire to know 
what the Sum to be laid down on the 24th Threſhold was, 
and what the whole, which he promiſed would have 
come to? L | | 

Firſt, the Sum to be laid down on the 24th Threſhold, 
by Prop. 1. will be found to be 8388608 Pence. And by 
this Propoſition the Sum of the whole unto the 24th Thre- 
ſhold will be found to be 16777215 Pence, equal to 
669c51. 15:34. which the Father muſt be worth, elſe he 
could not bring him over the 24th Threſhold. - 

Seconaly, the Number to be laid down on the 64th Thre- 
ſhold, by the ſaid firſt Propoſirzon, is 922337203685477808 
Pence; and by this Propoſition, the Sum of the Whole, 
which the young Man ſhould have given for the Purchaſe, 
will be 18446744073709551615 Pence, equal to 56861- 
433640456465 Pounds, 1 Shilling and 6 Pence; by which 
it may appear the Gentleman ſpoke within Compaſs, for 
this Sum would purchaſe the Yearly Rent of 38430716- 
$2022823/. 55. 04. 4, which is a great deal more than 
the King of Saiu's Revenues are worth: For ſuppoſing 
his Revenues were worth One Hundred Millions per Ann. 
(which I think no Potentate of the Earth is worth) it 
would be no more conſiderable to the Sum laſt mention- 
ed, than a Red-Herring of an Ounce Weight would be 
to the loading of 20 Ships of 50 Tun Burden a piece, 
which may be thus demonſtrated ; for allowing 20 Hun- 
dred to the Tun, the whole Number of Ounces, equal 
to the Burthen of ſo many Ships of ſuch Capacity, will be 
35840000 ; and this number of Ounces multiplied by One 
Hundred Million, is only 3584000000000000, which is 
leſs than the aforegoing number by 259071682022823, 
which is a Number large enough to load a great many 
more Ships. | | 


EXAMPLE H. 


What will a Horſe coſt by trebling the Nails in his 
Shoes (which are 32) with a Farthing ? | 
Anfeer 9651146816930. 135. 44. 


See 


X 8 
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 SeerbeWork.. 
Nailsx = x The $th Nail 2218) | 
=, 9 | G a 8 
4 = 27 I5309 
5 = 68x , 17496 
6 243 2187 | 
F „ a 
8 S 2187 N 
4782969 


* Trebled is 14348907 =the 16th Nail. 
Multiply by the ſame 14348907 


| | 100442349 

=}. 129140163 
114791236 

ſ | 57395628 

| 43046721 

| 57395628 

1434890) 
20589 1132094649 
Trebled 617673396283947 = the 32 Nail, 


And the whole Sum will be 92651009442 5920 Farthings. 


EXAMPLE 1. 


A Gentleman having a Coat and Waſt. Coat with 1 
Dozen of Silver Plate- Buttons: A Corn- man ſeeing it, 
fancying it, demands of the Gentleman the Price there- 
of; who anſwered : If he would double every Button with 
a Barley-Corn, proceeding from the firſt gradually to the 
laſt, it ſhould be his. To which the Baker aſſents. 
I demand the Number of Barley-Corns, together with 
the Worth and Weight of the ſame? TR 


„ 


Obſerve 
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Obſerve the following Work. 

Buttons x = 1 the gth But. =256 18th But/=13109s 
'v - | 256 f 131072 
3= 4 ow Ee 
88 1536 262144 
5= 16 1280 917504 
6G 0 512 131072 
7= 64 Py = tt 234 393216 

2128 65536 131072 
9 256 131072 — ne 
17179869184 
The 36th Button = 34359738368 
34359738368 
27487 7906 944- 
206158430208 
103079215104 
$i 274877906944 
103079215104 
2405181685 76 
309237645312 
171798691840 
103079215104 1 
137438953472 
103079215104 


— 


Wy 1180591620717411303424 
The 72d Button = 23611 83241434022606848 


Which laſt Number muſt be multiplied by itſelf, and 
then by the common Exceſs, and ſo * will have what 


nnen 


N 


—- 
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— — 
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See the reſt of the Work. 


The 72 Button = 2361183241434822606848 
2361183241434822606848 
1888946 59314785 80854784 

94447 329657 39290427392 

18889465 931478580854. 754. 

1416 709944860893 5641088 

14167099 44860893 564088 
4722366482869645 213696 
472236648286 9645213696 
1888946 59314785 80854784 
94447 32965739290427392 
7083549724430467820544 
94447 329657 39290429392 
2361183241434 822606848 
9444) 329657 39290427392 
472236648286 9645213696 
7083549724304467 820344 
1888946 59314785 808547 84 
2361183 241434822606 848 
23611$3241434822607 845 
14167099448608935641088 

70$3549724304467820544 
4722366482 869645213696 


„ 


55751862996 32655785 383 9295681620903 76495 104 Button 
111503725992653I15707678591363241807 529908 = 144 


223007451985 306231415357 1827264836 150980415 T.Sum 


Which laſt Number is the exact Quantity of Bar! 
which the whole 12 Dozen of _ wil! amount = 
Nou for the Worth. | 
An Ounce Averdupoiſe hath been exactly weighed, and 
found to contain 681 Grains of Barley; therefore a Pound 
Averdupoiſe would contain ro896 Grains: And ſeeing a 
Buſhel of the ſame Barley did weigh 50 Pounds, the Grains 
in a Buſhel will be 544800. Wherefore dividing the whole 
Number of Barley- Corns by 544800, the Number of —_—_— 
| wil 
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will be as here 409338301147772084095736385 327613 
09665, and above 3, and eſteeming Barley ar 2 Shillings 
the Buſhel, the Value of the whole Quantity of Barley 
will be 4093383011477720840957363853276130966 4. 
IIS. and 11 4. z, Which in Words at length is Four Mil- 
lions of Millions of Millions of Millions of Millions of Mil- 
lions, Ninety three thouſand three hundred eighty three 
Millions of Millions of Millions of Millions of Millions, 
Eleven thouſand four hundred ſeventy ſeven Millions of 
Millions of Millions of Millions, Seven hundred twenty 
thouſand eight hundred forty Millions of Millions of Mil- 
lions, Nine hundred fifty ſeven thouſand three hundred 
fixty three Millions of Millions, Eight hundred fifty three 
thouſand two hundred ſeventy fix Millions; One hundred 
and thirty thouſand nine knundred fixty fix Pounds, Eleven 
Shillings and Eleven Pence half Penny. Which Sum is ſo 
vaſtly great, that if the whole Globe of the Earth and Sea, 
with whatſoever is contained on or therein, were convert- 
ed into ſolid Gold, and coined into Guineas of equal 
Quantity with thoſe we now have, and to be valued at 
305. per Piece; a hundred of ſuch Guineas would come 
as near purchaſing all the Land upon the Face of the whole 
Earth, as the ſaid _ of Guineas would purchaſe 
all that Barley; which may ſeem as a Paradox, yet may 

eaſily be demonſtrated to be true. | 
For ſuppoſe every Degree of the Meridian Circle anſwer 
to 80 Engiiſþ Miles upon the Earth, which Suppofition is 
too much, none yet having accounted above 73 ; and Mr. 
Norwood by Experiment found only 69, and ſomething a- 
bove © to anſwer to a Degree on the Earth; but ſuppoſing 
80 Miles, that we may not take too little, the Circumfe- 
tence of the Earth in Miles is 28800, and in Inches is 
1824768000, and the Solidity is 1065658515630627583- 
85315840 Inches; and computing Guineas at one Pound 
ten Shillings per Piece, and to weigh five Penny Weight 
nine Grains, as they ought to do, a ſolid Inch of Gold would 
be worth 5574. 7 . but according to the Account concern- 
ing the Value of Gold, given by Sir onas Moore in his 
athematical Compendium, p. 16. a ſolid Inch of Angel 
Gold (which is the bet) will be worth 337, 16s. 4 4. by 
which we may ſee how Guineas are advanced above the 
Worth ; burtaking them accading tothe greater Rare th 

ort 
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Worth of the whole Globe of the Earth,converted into ſuck 
Gold, will be 5898702283522221 145586952830 Pounds, 


19 Shillings and 6 Pence. 

And according to the former Computation, the ſquare 
Miles onthe Face of the whole Earth will be 26401 90464, 
one third of which being allowed for Seas, the Remain- 
der will be 176012697.6 ſquare Miles: And ſeeing a 
ſquare Mile contains 640 ſquare Acres, the Number of 
ſquare Acres on the Face of the Earth will be 11264812- 
6464, and valuing an Acre at 205. which is too much, 
accounting one with another, the Worth will be 225296- 
2529280 Pounds, which may near as ſoon be purchaſed 
with a 100 Guineas, as the Barley before named, with 
the whole Quantity of the ſaid Gold. 
Nay, if we ſuppoſe the Earth and Seas, and all con- 
tained therein, were converted into fine Sand, the Num- 
ber of Grains of Sand would far come ſhort of the afore- 
ſaid Number of Barley-Corns ; ſo that the Bulk of Bar- 


ley exceeds ſome Millions of our Earth we live upon, if 


*twere poſſible to be brought into one Place. | 
And, Laſtly, If the Weight be conſidered, ſeeing a 
Bufhel weighs 50 Pounds, the Weight of the whole will 
be 2046691505 738860 420478681 92663806 54832594 
Pounds, 13 Ounces, 3 Drams 5. All this may ſeem im- 
poſſible to any but an Accountant, who is the beſt Judge 
of the great and almoſt incredible Power of Numbers. 


In the laſt Place we will annex a Table of Geometrical 


Progreſſion fitted to the laſt Queſtion, whereby any Que- 


ſtion of Gecmerrical Pregreſſion proceeding from Unity, 
and of a Duple Ratio, may be reſolved by Inſpection, it 
the Number of Terms exceed not 144. 


A TABLE follows. 


A Table 


ſa TABLE of GEOMETRICAL PRO] 


GRESSION, proceeding from Unity, and con 
tinued to 144 Places, the Ratio, or common Exceſs, 
being 2. | 
7 1 360 34359738368 
2 2 37 68719476736 
3 4 3s, 13743595 3472 
+ 8 39 274877906944 
3 ah 49 497813888 
6 32 41 1099511627776 
7 64 42 2199023255552 
| 8 128 43 4398046511104 
9 256 4-4 8796093022208 
to 512 45 I7592186044410 
11 1024 46 35 184372088832 
12 2048 47 7036874417766! 
13 4596 43 1407 3748835 5328], 
14 8192 49 2814749767106 fe 
15 16384 50] 56294995 3421312 
16 32768 51 11258999 0684262. 
17 65536 52 2251799813685 248 
18 131072 53 4503599627370496 
I9 262144 54 9007199254740992 
20 524288 55  18014398509481 98! 
21 1048576 56 26028797018963968 
22] 2097152 57 72057 594037927936 
23 4194304 58] 244115188075855872 
24 8388608 59 288230376151011744 
[25] 16777215 60 $76460752303423468 
26] 33554432 1 T152921504605846976 
[27] 671088644 52] 2305843009213693952 
123] 134217728 63] 4611686018427 387904 
29] 268435456 54) 9223372036854775808 
30|__ 536870912 $5] 1844674497 37995 51616} 
37 1073741824 56 3689 3488147479103232 
320 2147483648 67] 7378976294838 2064644 
33 4294967296 58 1475739525896 764129280 
34 8589934592 590 295147905179352825856 


35,17179869184 


70] 590295810358705651712] 
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TI80591620717411303424 


4722366482869645213696 
94447 32965739290427392 
18889465931478580854784 


— 
CO — 
CO 


3777893186295 7161709568 
1555786 3725914323419136 
1511157 27451828646 838272 
302231454903657293676544 
604462909807 314587353088 


12089258196146 29174706176 
241785 1639229258349412352 
4835 7032784585166 98824704 
96714065 5691 7033397649408 
19342813113834066 795298816 


386 85626 2276681335905 97632 


773712524553362671BI195264) 
1547425049106 725 34362 390528 


30948 5009821345068 724781056 
61897001 96426901 37449562112 
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12379400392 85 3802 74899124224 


247 58800785 707605497 98248448 
495176015 1415210995 96496596 
990352031/425830421991929937 92: 
19807040628566084.398385 987584. 


39614081257132168796771975168 
79228162514264337593543950336 
158456325028528675185087900672 
31691265005705735037417 5801344 


633825300114114700748351602688| 


1267650600228229401496 703205376 
2535301200456458802993406410752 
5070602400912917605986812821504 
1014120480182583521197 3625643008 
20282409603651670423947251286016 


40564819207303340847894502572032 
81129638414606681695789005144064 


23611832414348 22606848 


— 


3245185536 58426 7267831565765 


162259 276829213363 3915780102882 
L 84120411725 


12 


11 


— 


— Cu. 
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111 1 12980742146 33706 907 1 32624082 305024 
112 2596 14842926741 3814265248 1646 10048 
113 51922968585 348276285 30496329220096 
| 114 10384593717069655257060992658440192 
[115 207691874341 39310514121985 316880384 
66105539157 $75 383748682 786210282439706 33700768 
117 830767497 365572 242056457941267521536, 
118 16615349947 311445411297 5852535043072: 
179 352 306 99894622896 822595176 50οο 8 
120 6646 139978924579 3645100252 0140172288 
121 1592279957849 15872 8808044576 
122 2658455991569831745807614120560689152] 
123 5316911983139663491615228241121378304 
124 106338239662 593269832 30456482242 756608 
1251 2126764) 93255 86539664609 12964485 513216 
126 4253529586 511730793292182 5928971026432 
127 850705917 3023461 586584365 1857942052864 
128 170141 18346046 9231731687 303 715884105728 
129 340282 36692093846 3463374607431768211456 
130 6805647 33841876926926 7492148635 36422912 
1311 136112946 768375385 385 349 8429727072845 824 
132] 2722258935 3675000699685 9454145691648 
[133] 54445178707 350154154139937 18908291 383296) 
134 10889035 4147003083082 7987437816 582766592 
127 217 7807148294006 16616559 7487563316553 184 
136 43556142 96 5880123323311949751266 331066 368 
127 8711228593176024664662 38995025 326621327 36 
1.38 17422457186 3520493293247 799005065 324265472 
1139] 34844914372 7040986 586495 5980101306485 30944/ 
1140 6968982874540819743172991196020261297061 888 
140 1393796 57490816 3946 34598239 20405 22594123776 
1420 27875931498163 278926919647 8408 1045188247552 
143 „„ 6495104 
E eee 67859136324180752990208 


Take an Example or two in the Uſe of the aforegoing 


Table. 


QUEST. I. 
What will 20 Pieces of Cloth coſt by doubling every 


piece by : a Farthing? And ſuppoſing every Piece to con- 
ta in 
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tain 50 Yards, and each Yard worth 17. 15. 84. what 
will the Difference be in the Price? 


R U L E. ö 
Subtract Unity from the 21ſt Number, gives 1048575 
Farthings, which reduced, is 1092 J. 55. 3 4. 3 4. 
| And multiplying 20 by 50 gives 1000, the Number of 
=. - Yards, which at 1/. 15. 84. the Yard, will amount to 
4 1083 J. 65. 84. which ſubtracted from the former Num- 
| 
| 
! 


ber, gives 8 J. 185. 74. 34. the Difference ſought. 


— — > a 1 * —_—_ 
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1 s 
1 A certain Man whoſe Daughter was married on New- 
. PNrear's- Day, gave her Husband towards her Portion One 
| Shilling, promiſing to double it on the firſt Day of every 
I! Month for one whole Year; I demand what was her 
| Portion? | 
| Subtra& an Unit from the 13th Number, being one 
i Number more than the Number of Months, and the Re- 
| mainder is 4095 Shillings, or 204“. 155. the Anfarer, 
And thus of 2 We n 
Or, Suppoſe the Progreſſion uaaruple (iu 
the 2 proceeds from Ui the laſt N DR 
may be found by the Table, by ſubtracting an Unit from 
the double Number of 'Terms given. | 


EXAMPLE. | 


What will 9 Packs of Broad Cloth coſt by quadrupling 
every Pack by one Shilling? 

From the double Number of Terms ſubtracting an 
Unit, leaves 17, and the 17th Number in the Table is 
65536, the Number of Shillings the laſt Pack will coſt, 
and + of the Difference of the laſt and firſt Term added 
to the laſt, gives 87381 Shillings, or 4369 Pounds, One 
Shilling, for the Price of ti hole, by Theorem the 5th, 


—— 3 ; 
— 


P 
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Ji More Examples and more Uſes might be ſhewn, but 
| let theſe ſuffice, FT : 
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The Combination, Hlection, Fer- 
mutation and Compoſition of 
Numbers or Quantities. 


COnbination of Numbers, is how oft a leſs Number of 
Quantities may be taken out of a great Number of 
Quantities, without 7 their Places. 

As if 10 Letters of the Alphabet, 4. b. c. 4. e. f. g 
h.i.k were given, and it were required to know how 
many Combinations of 2 Letters, as ab. ac. ad, c. may 
be taken in the ſaid 10 Letters; or how many Combina- 
tions of 3 Letters, as abe. abd. ale, &c. may be found 
in the ſame Letters. 


EXAMPLE. 

How many Combinations of two Letters in 8, (vis.) 
8.0 .6.4.0,f.£.Þt 

Firſt, It is eaſily ſeen 4 will combine with all the fol- 
lowing Letters, . C. 4. e. F. g. V, from whence will ariſe 
7 Combinations, to wit, ab. ac. ad . ae. af . ag. ah. 

Secondly, b will be combined with all following itſelf, 
(but not with a, for ba is all one as ab) as c. 4. e 3 g. 5; 
whence will ariſe 6 Combinations, vi. c. d. Le. . 
4g. Uh; and ſo every Letter will combine with thoſe fol- 
loving itſelf, as may be ſeen at large in the following 

ave, 
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In all 28 Combinations, which is q. ac. ad. ae. M. ag: ah 


the Anſwer. | | 
And if 8 every Binary already be. Vd. be p bf .bg .bh 
found, be added its following Let» - C4 . EC. cf „5 - 
ters, it will produce rhe 'Fernaries, de af ag ah 
or all the Combinations of 3 Ler- af 8 2 | 
ters, as in the following Synopſis is i ef 8. eh 
evident. 12 th 
7 ß F EVE : 95 
abc.abd abe. aH. abs . bh 
_ c8 . ace. acf . acg ..ach 
ade. af. aig . adh 
In all 56 Combinations: ef . aeg. 
* W 
25 | bed . bee 2 . bch 
1 WO LT INES bae. baf . bag. bah 
Apain, If to every Ternary al- : 8 ; 
a found, be added irs follow- bef. beg. leb 
ing Letters, it will produce all the * 8 bfh 
Combinations on 4 Letters in 8. : 
And fo of any other. — Ugh 156 
cae .caf.cag .cah 


cef . ceg. ceh 


dg, fb 


But becauſe this may ſeem tedious in large Numbers, 
we have here exhibited another Method, whereby to find 
the Combinations in any given Numbers or Quantities 
with much Eaſe. | 

THUS, 


Having placed the given Number of Quantities by it- 
ſelf, decreaſe it gradually by an Unit ſo often as there are 
Quantities in the Combination, placing them one after 
another with a Sign of Multiplication betwixt them 5 | 

which 


1 
7 
h 
hb 


2 — 
— 
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which Numbers muſt be multiplied into one another for 
a Dividend: Then placing an Unit with the like Num- 
ber of Places, decreaſing by Unity with the Sign of Mul- 
tiplication betwixt each, multiply them continually for a 
Diviſor, and the Quotient will be the Number of Com- 
binations ſought, 


EXAMP.LE. 
How many Combinations of 5 Letters in 10? Facit 252, 
5X4X3X2X1) IOX9XBX7JXG (252 
The Product of the Diviſor is 120. 
The Product of the Dividend is 30240. 
And the Quotient will be 252. 
Which will be the Number of Combinations of 5 Let- 
ters in 10. 


ZET 

A Country Farmer going to a Fair, makes a Bargain 
with a Moorlander for 50 Sheep, which were to be choſen 
out of 100; but he thinking him long in chuſing them, 
tells the Farmer, that if he would give him a Farthing 
for every Parcel of 50 Sheep, which may be taken our of 
the ſaid 100, he ſhould have the whole Hundred; to 
3 — Farmer aſſents. The Queſtion is what they 
will coſt? 


If you Work according to the Rule laſt laid down, the 
Number of Combinations of 50 in rao will be 100891 30- 
65 448740792571 724972563; which Number of Farthings 
reduced into Pounds, Shillings, and Pence, will be 6342 8 
44431757716 589288801) Pounds, 19 Shillings, 6 Pence; 
which Sum is ſo great, that if any Man were able to pay 
a Hundred Thouſand Pounds a Day, he would be above 
Sixty Thouſand Millions of Millions of Years in paying it: 
Such a Vanity may be concluded for want of Judgment. 


Note, In any given Number of Quantities, the Number 
of Combinations increaſe gradually, till you come about 
the Mean Numbers, and ſo decreaſe gradually again. 80 
in 8 Quantities, there are more Combinations of 3 and 5, 
than of 2 and 6, and more of 2 and 6, than of 1 and 7, 


as may be ſeen in the following Table. 
X Note, 
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tities will be of 4 in 8, as in the Table. 
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Note farther, That if the Number of 71 
Quantities be even, the Number of Places 2 28 
ſhews the greateſt Number of Combinati- | 3 
ons that can be made in thoſe Quantities. | 4 
So if the Number of Quantities be 8, F 5 
the 5 of which is four, ſhews the greateſt | 6 28 
Number of Combinations in theſe Quan- | 7 

8 


But if the Number of Quantities be odd, 


I 
then thoſe two Numbers which are next | 2 21 
together, and whoſe Sum is equal to the ) 3 In 7235 
given Number of Quantities, ſhnew the \ 4 35 
greateſt Number of Combinations; ſo of | 5 21 
7 Quantities the greateſt Number of Com- \s 7 


binations will be of 3 and 4 Quantities in 7, and are equal 
as in the Table. 1:83 
A Queſtion to the former or laſt Note. 


EXAMPLE. 
How many Locks whoſe Wards differ, may be un- 
locked with a Key of 8 ſeveral Wards? 1 8 
Anſwer, 255 Locks, 8 whereof may have one ſingle 
Ward, 28 Double Wards, 56 Treble Wards, 70 four 
Wards, 56 five Wards, 28 fix Wards, 8 ſeven Wards, 
and one Lock eight Wards. | 


Of Election of QUANTITIES. 


By Election of Quantities is meant, any Number of 
Quantities given, how many ſeveral Ways I may take 
them without Reſpe& had to their Places, as A. B. C. 
may be taken ) Ways, v2. 4. C. c. ab. ac. bc. and abc. 

The Election of Quantities may eafily be found out by 


the Geometrical Table of Progreſſion aforegoing; thus, 


to the given Terms add the Sum; ſeek in the firſt Co- 
lumn of the Table, and from the Number over-againſt 
it ſubtra& an Unit, the Remainder is the Number of 
Elections ſought. | | 


EXAMPLE. 


| How many Elections are there of the Letters of the 
Alphabet ? - Look 


Of Variation of QUANTITIES. I55 
Look in the firſt Column of the Table for 25, and over 
againſt it is 16777216=the 24th Power of 2. 
Subtract 1 


Reſt 16 777215, the Number of Elections of 24 
Letters. | 


OF Variation of QUANTITIE s. 
By Variation of Quantities is meant how many ſeveral 
Ways any given Number of Quantities may be changed, 


as in reſpect to their Places. 
As à. b. may be changed into a, and 4. b. c. may be 


changed 6 Ways (vis. ] abc. ach. Lac. ca. cab, cba. 


EXAMPLE. | 
How many Changes may be Rung on five Bells? 
RUL E. 
Nr I, 2, 3, 4, 5, one into another, the laſt Product 


is the Anſwer. 
1 Admits of no Variation. 


* 
So on 5 Bells may be 
Rung 120 Changes. 2 2 Admits of 2 Variations, 


3 


— y— 


And on 6Bells maybe 6 3 Admits of 6 Variations. 
Rung 720 Changes. 4 


24 4 Admits of 24 Variations. 
And thus of any other —— . _ | 
Number of Bells. 120 5 Admitsof 120 Variations. 


ae Ly Sr 
A Young Scholar,but an Arithmetician, coming into a 
Town for the Convenience of a good Library, demands of 


a Gentleman with whom he lodged, what his Diet would 
colt for a Lear? The Gentleman asks him 10/4. the Scholar 
anſwered he was not certain what time he might ſtay, and 
would know what he muſt give him for his Diet ſo long as 
he could place his Family (conſiſting of 6 Perſon beſides 
himſelf) every Day at Dinner in a contrary Poſition? The 

> of ver Gentleman 
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Gentleman conſidering of it, and thinking it could not be 
long, tells him he would allow him his Diet ſo long for 
5 Pounds; to which the Scholar aſſents. 
The Queſtion is, what he gave for his 1 ? 
The Changes on 7 Quantities will be found to be 5040, 
which divided by 365, the Days in a Year, gives 13 Years 
808, or 10 Months and 15 Days; and ſo long mutt he 
Board the Scholar, according to the former Gondiclons, 
{which will hardly amount to) Shillings and 3 Pence per 


Annum. 
| EXAMPLE I. 


How many ſeveral Combinations with their Variations 
are there of Three Letters of the Engiſ Alphabet? 
RULE. | 
Multiply all its ſeveral Combinations 2024 by its 
Changes 6, and the Product 12144 is the Number of placing 
three Letters of the Alphabet with all its Variations. 
From this Mutability of Variations and Combinations, 
it is no Marvel that by 24 Letters, there ariſeth and is 
made ſuch Variety of Languages in the World, and ſuch 
infinite Number of Words in each Language, ſeeing the 
Diverſity of Syllables produceth that Effect, and allo by 
interchanging and placing of Letters amongſt the Vowels 
and among themſelves, make thoſe Syllables; for the Al- 
phabet of 24 Letters may be varied thus many times (vi. 
620448401) 3323943936 . | 
Now if you take in the Combinations with the ſeveral 
Variations of 2, 3, 4, 5, 6, Sc. Letters, there may be 
made and —— ſuch a vaſt Number of Words, that 
if a Man could read 50 Thouſand Words in an Hour, 
which is more than the Pſalms of David contain (a Task 
too great for any Man to perform) and if there were a 
Hundred Thouſand Millions of Men, they would not 
ſpeak theſe Words according to the hourly Proportion, 
before mentioned, in a hundred thouſand Years ; a thing 
2 maſt impoſſible and incredible, yet moſt certain 
and infallible in Computation. KO | 
Hence likewiſe it _ appear how many ways the Let- 
ters of a Name or Word may be varied, and different! 
diſpoſed by way of Anagram ; out of which thoſe of Us 
'Y may be gathered, neglecting the reſt ; as for Example, the 
. l | Word Roma, conſiſting of 4 different Letters, may admit 
1 of 24 Changes, as hereafter. N ama 
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Roma Orma Mroa Arom Of which theſe, to wit, 
Roam Oram Mrao Armo | Roma, Ramo, Oram, Mora, 
Rmoa Omra Mora Aorm Maro, Armo, Amor; Are on- 
Rmao Omar Moar Aomr | ly uſeful, and all the reſt 
Raom Oarm Maro Amro | yſcleſs, * 

Ramo Oamr Maor Amor | © 

But if there be two or more Letters of a Sort, divide 
the whole Number of Changes by the Changes of the 
Number of thoſe Letters, and the Quotient is the Num- 
ber of Changes deſired. | 

So if the Word Philippa were given, which conſiſteth 
of 8 Letters, of which (without conſidering thoſe which 
are of the ſame Sort) the Changes will be 40320; but 
becauſe J is twice repeated, I divide 40320 by 2, the 
Changes on two Letters, the Quote is 20160, and this 
divided again by 6 the Changes on 3 Quotient, becauſe 
P is thrice repeated, gives in the Quotient 3360, which 
are the Changes in the Word Ph1/ippa. 

Or if I had divided 40320 by 12 (becauſe 2 times 6 is 
12) the Quotient would give in the Anſirer, at one Ope- 
ration, the ſame as before. | 

After this manner may be found the Variations or 
Changes which may be made of ſome particular Latin 
Verſes, ſo as to keep the Rules of a true Verſe, and the 
Senſe Grammatically the ſame. | 

So if the Two following Verſes were choſen (viz.) 


Lex, Rex, Grev, Res, Spes, Jus, Thus, Sal, Sol, (bona) 
Lux, Lats. 

Mars, Mors, Sors, Fraus, Fx, Styx, Nox, Crux, Prs, 
(mala) Vis, Lis. 


It is very remarkable how many ſundry Ways the ſame 
may be varied, and yet the Senſe remain good, and the 
Verſe Grammatically true; for if we ſuppoſe the Words 
Bona and Maia continually to keep the * (to wit, the 
roth) place, the reſt being 11 in Number, indifferently 
changing place with any other in the ſame Verſe; the 
Number of Variations of 11 Places will be 39916800, 
which doubled for the Number of Changes in both Verſes, 
ow 79833600, which would compoſe above 249 Folio 


Volumes, each Volume to contain 2000 Pages, every 


Page 


* al 4 
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Page divided into two Parts, and every Part to contain 
80 Verſes, which at a Penny the Sheet, would amount 
to 518 Pounds, 15 Shillings; and ſuppoſing them bound 
for 5 Shillings a Volume, which is not dear, the Binding 
would coſt 62 Pounds 5 Shillings; and the Worth of the 
Whole would be 581 Pounds. | 


Of Compoſition of Qu an TITIES. 


By Compoſition of Quantities is meant, when in any 
Number, of given Quantities, as in Letters or Figures, one 
row is joined with another row of the ſame, or with 2, 3 
or more other rows, as in placing, and the Chances of the 
Dice. | | | 

This differs from Combination and Hlection, in that 
there one _— taken but once, here as oft as there 
are Quantities to be taken, f 

Ihough this be the moſt compoſed Way, that it is not 


difficult to be performed ; for if the Compoſitions of two 


** in 10 (or any other Number) were ſought, it 


is but ſquaring the given Number; if of three Quantities 


in 10, it is Cubing the given Number; if of 4 Quantities, 
its Biquadratick will fit, and ſo increaſe the Powers, ac- 
cording as your Number of Quantities increaſe. 


EXAMPLE. 
What Number of Compoſitions of 3 Letters in 202 
Facit 8000, the Cube of 20. 


EXAMPLE I. 
What Number of Combinations of 6 Letters in 24, or 


in the whole Alphabet? Anſuer. 191102996 the Squared 
Cube of 24. 


EXAMPLE III. 


What Number of Compoſitions of 24 Letters of the 
Alphabet, accounting them by x and 1, by 2 and 2, by 
3 and 3, and ſo on to 24? If we account each time 24, 
the Anſwer would be 133373577685028412444908147- 
2843776; but ſince we are to find all the Numbers pre- 
ceding in Geometrical Progreſſion under it; to perform 
which, obſerve the following Rule. 1 4 

| 8 


E 
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As the Ratio mins Unity: Is to the firſt Term: : Sv 


the whole Power of the Ratio 779225 Unity: To the Sum 
of all the Terms. 


Thus Stated. 


As 23: To24:: 80 13337357 76850284124449081472- 
843775 : To 139172428888725299942512849 3402200, 
which is the Number of Compoſitions ſought. 

How many ſeveral Chances are there on 2, 3, 4, 5, 
and 6 Dice? | 

Anſwer, on 2 Dice are 36, on 3 Dice 216, on 4 Dice 
1296, on 5 Dice 7776, and on 6 Dice 46656 Chances. 


| Caſts. Points. 


. 1 


Chances. Sum. 
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The foregoing Table ſhews the ſeveral particular Chan- 
ces on two Dice. The Sum of the Chances of 2.3.4.5.6 
Caſts are 15, and of 12. II. 10. 9. 8, are 15. Then add the 
Chances on 7, (vis. ) 6, gives 36, the Chances on 2 Dice. 

The particular Chances on 2 Dice, otherwiſe formed, 
whereby the following Obſervations may be made. 


f. IT. 2. 3 1.4 1.5 1.6 
2. 2.2.3 2.4 2.5 2.6 


22 22.46.55 


4.1 4.2 4-3 4:4.4+5 4˙6 
515.2 5+3 5-4 5+515-6 
6.1 6.2 6.36.4 6.5 6.6 

m__ OBSER- 


N 
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OBSERVATIONS. 


Here are 36 Chances the Square of 6, as before; all 
the Chances of 6 are placed in the lowermoſt and further-, 
moſt row, whence obſerve, That in the Square of 5, (vis.) 
25, there is no 6; So there are 25 Chances without 6, and 
11 more where there is a 6: So that it is above 2 to x 
whoever throws 2 Dice, throws not a 6: In the Square 
of 4, (viz.) 16, there is neither 5 nor 6. In the Square 
of 3, (viz.) 9, there is neither 4, 5 nor 6. In the Square 
of 2, (vis. ) 4, there is neither 3, 4, 5 nor 6. This may 
be applied to other Chances. | 


ATaBLE of the Powers of 6, and the Numbers under it. 


. 
l 
eee 
_2 | 4] 8 | 16 | 32 | 64 
_3_|_9 27; 81 | 243] 729 
_4|:5} 64 _255| 1024| 4096 
— 2325 625;3125|15625 
6 36216 1296 7776 46656 


By this Table may be accounted, how many ſeveral 
Chances there are on 2, 3, 4, 5 or 6 Dice, and how many 
there are where there is no 6, or neither 5 nor 6, or nei- 
ther 4, 5 nor 6, or neither 3, 4, 5 nor 6. 


EXAMPLE 


On 4 Dice there are 1296 Chances, 625 where there 
is no 6, 256 where there is neither 5 nor 6, $r where 
there is neither 4, 5 nor 6, and 16 where there is neither 
3, 4, 5 nor 6; but it it were demanded, on how many 
Chances on 4 Dice there is a 6, I anſwer 67x ; for 1296 
minis 625, is equal to 671. 

And 1040 Chances have either a 5 or 6; for 1296 mi- 
2US 256, is equal to 1040. / 

' Likewiſe 1215 Chances have either a 4, 5 or 6; for 
1296 minus 81, is equal to 1215. 
And 
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And laſtly, 1280 Chances have either a 3, 4, 5, or 6» 
for 1296, Minus 16, is equal to 1280. And ſo of any 
other in the Table, | 

To conclude, I ſhall here mention a ſmall Treatiſe 
written not long ſince, entitled Arrificial Verſifying, ſhew- 
ing any one, tho' of ordinary Capacity, that can Write 
Read, tho' he underſtand not a word of Latin, how to 
make Thouſands of Hexameter and Pentameter Verſes, 
which ſhall be good Latin, true Verſe, and perfect Senſe, 
and that in two Hours time. | 

Which is perform'd by a ſelect Number of Latin Words, 
artfully digeſted intoTables,the more to amuſe theReader. 

The Words are theſe which follow. 

In the Table of Hexameters the Words are, 

1. Turbida, Ignea, Peſſima, Horrida; Apera, Marti, 
Barbara, Lurida, Effera. . f 

2. Fara, Signa, Damna, Bella, Vincla, Siſtra, Caſtra, 
Soong, Dom... 15: 

W Sequi, Fori, Pati, Tuis, Domi, Patet, Puto, Palam, 
At. . rey 

4. Præmonſtrunt, Proritunt, Promittunt, Protendunt, 
Pr Monſtrabunt, Cauſabnnt, Prænarrant, Pro- 
mulgant. 

J. Tempora, Pocula, Prelia, Verbera, Luniina, Fu- 
ara, Agmina, Crimina, Sidera. 

6. Dura, Sepe, Quædam, Acerba, Prava, Multa, 
1 Dira, Nigra, $404, 

4 Here if you take one Word out of each Line, you will 
7 have a true Hexameter Verſe. | 
In the Tables of Pentameters the Words are, 

1. Tetrica, Ardua, Perfida, Improba, Sordiaa, Impia, 
Triſtis, Turpia, Noris. i 

2. Præſtabunt, Preſcribunt, Concludunt, Predicunt, 
Perficiuns, Conſummam, Conglomerant, Significant, Pro- 
curant. 

3. Dura, Acta, Vina, Verba, Dicta, Fucta, Labra, 
. | 

4. Doloſa, Pudenda, Proterva, Nefanda, Cruenta, Su- 
$1.2 terba, Moleſta, Siniſtra, Maligna. 

a 1 Aiis, Tibi, Viris, Svio, Mera, Malis, Vides, 
1 
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Here likewiſe if you take a Word out of every Line, 
you will have a true Pentameter Verſe. 


Now if it were required to find how many Verſes may 
be compoſed out of the aforegoing Words, ſeeing eve 


Line hath 9 Words; I find the Squared Cube of 9, becauſe 


there is 6 Lines, which will be 531441, and ſo many 
Verſes may be made out of the Tables of Hexamerers, 
without taking Notice of the Permutation of Places; for 
you may change moſt of the iſt and the 6th Line into the 
5th and 2d Line, which Verſes will Compoſe 30 Volumes 
as Dig, or bigger, than Virgil. | 
Likewiſe inthe Table of Pentameters may be compoſed 
59049 Verſes, being the Surſolid or 5th Power of 9; be- 
cauſe there is 5 Lines, and 9 Words in every Line. 

But if the Combinations of 6 in 54 for the Hexameters, 
or 5 in 45 in the Pentameters were required, the Anſwer 
will be in the firſt 25827165, in the latter 1221756; but 
becauſe we are not to take two Words in a Line, theſe 
Numbers cannot be admitted. | 

And in the laſt Place, becauſe the Contrivance may 

leaſe and divert the Reader, we will here annex the 
ables themſelves, with the Manner of their Uſe, and 


ſo conclude this Rule. 
The Tables of HEX AMETERSs. 


TABLES 1. 
T[ilpſhbſaſmſbjlleſu 
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TABLE III. 


LE 


EE 


EL. 


AE 


PARAAFCEHEINI 


AA E EEE. 


EE 
EEE 
SUOOOOSOONR 
E 


= 
COOODOOCOE 


— * * E 


Aeg ſeſzſeſaſe 


* SHAROHANOE | 


TABLE V. 


| 


ofo|=[o[=| 
CHESOE 
LEE 

*|w[vjo|«|_ 

SCSOOE | 
—|8|8|8|-|« 
EU 
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TABLE IV. 
[M\p]pÞ]n,cif,m[ſim[o 
DAAACOHNOH 
o|f|uſpiljn;lſoſeſt 
OOOOMNNOOD 
njr[fſſjgialſdſrijdle 
Þd[rſrſnſ_jajviatalal. 

ira Fat. ; 
2 

b TABLE V. 

X ANT — 2 
N 
Lb r 1d bis i i 
ji ſoſajiſeſil|. is |s 
HP 


The Uſe of the Tables are very eaſy; 

For ſuppoſe we would compoſe an Hexameter and Pen- 
tameter Verſe. 3 EEK: 

For the Hexameter, chuſe any ſix of the nine Digits, 
as ſuppoſe 345648, and for the Pentameter, any five of 
the ſaid nine Digits; as ſuppoſe 2:479. _ 

Firſt, For the Hexameter take three, the firſt Figure 
thereof towards the Left- hand, and looking in the firſt 
Table, count till you come to the third Square, where you 
will Fad the Letter P for the firſt Letter of the firſt Word; 
then counting forward till you come to the ninth Place, 
which falls in the ſecond Column, and ſecond Square 
where you will find the Letter e for the ſecond Letter of 
the Word ; and counting forward nine Places more, 
which falls in the zd Column and firſt Square, where you 
may find the Letter ſ; and ſo counting every time, nine 
Places from the Letter laſt found, you will have the 
Word Peſſima, which is the firſt Word. Then taking tho 
ſecond Figure 4 in the ſaid Number, and procceding with 
©. 1 ; ' 41] 3 : Oo it 
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it in the ſecond Table, according to the former Directi- 
ons, you will find the ſecond Word to be Hella, and thus 
running through the firſt fix Tables with the ſaid fix Pi- 

ures, according to the former Directions, you will find 
cs firſt Verſe to be this that follows, 


Peſſma Bella domi monſtrabunt verbera nigra. 


And if after this Manner you proceed with the other 
five Figures in the Table of Pentameters, you. will find 
the other Verſe to be, 


Araua conclidunt verba moleſta mihi. 


Note, If the ninth Place chance to be blank, you may 
know your Work is finiſhed. 

Note alſo, Your Verſes may more readily be found thus ; 
Find the firſt Letter as before, and run the Square diago- 
nally downward towards the Left-hand for the remain- 
ing Letters; if the Diagonals be too few, the Remainder 
may be found, by counting nine forward, and running 
down diagonally as before; ſo in the firſt Word before 
found, I find Pef. in the three firſt Diagonals, and coun- 
ing nine forward, and looking diagonally, ſima, which 
put together makes Peſſima. And thus of any other. 


— — 
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NUMERATION. 


I HAT a Decimal Fraction is, was ſhewed in the 
Introduction; but for the Learners Benefit we 
ſhall again repeat it. | | 
A Decimal Fraction is ſuch, whoſe Denominator is not 
exprefs'd, but underſtood, and is an Unit with as many 
Cyphers annex d, as there are places in the Numerator. So 
25 will be expreſſed thus, .5 ; and 233 thus, . 25; and 
7335 thus, . 125; Cc. | 
And 
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And they have commonly a Point or Comma prefixed, 


us to diſtinguiſh them from an Integer. 
i- Note, A Cypher placed to the Left-hand of an Integer, 
id or to the Right-hand of a Decimal, neither increaſeth or 


decreaſeth the Value ; but placed to the Right-hand of 
an Integer, increaſeth the Value, and to the Left-hand of 
a Decimal, decreaſeth it. Obſerve rhe following Table, 


er The Table of NUMERATION, 
nd , = 
8 & x 
- Wag SEC En 
— 2 288. 8 
=—= 2 © 6s CS BR > 
S= FSgYg., E 822 Ou. © = 
8 2 88 32 — 
23838253 33483283 

3228 828 3 03:5 © 
E EFFECT EHFEEH ZEN 
9871654321 23456789 

Integers. Decimals. 


In this Table you may obſerve, that as Integers increaſe 
in a tenfold Proportion to the Left-hand, ſo Decimal 
Fractions decreaſe in a tenfold Proportion to the Right- 


hand. 
So 5 Five 
50 ; YFifty 
500 Five Hundred 
5000 Five Thouſand. 
And 5 5 _ | 
-©5{ .. J Hundr 
005 * 5 Thouſand deen 
the .0005 5 Ten Thouſ. 
we 
* Reduction in DECIMALS. 
any By Reduction we find the Decimal of any Fractional 
80 Parts of Coin, Weight, Meaſure, gc. And on the con- 
and trary, reduce any Decimal Fraction given into its equiva- 


lent Fractional Parts of Coin, Weight, Meaſure, £9c. 
f PROP. 


\ 
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© 


| PROP. I. | 

Any Vulgar Fraction given, to reduce the ſam? into a 
Decimal Fraction of equal Value. To perform which, 
the Proportion is, 

As the Denominator of the Vulgar Fraction given : Is 
to the Numerator thereof: : 

So is an Unit, with Cyphers annexed at Pleaſure : To 
the Decimal Fraction required. 


Or thus 3 


Add a competent Number of Cyphers to the Nume- 
rator, and divide by the Denominator, the Quotient is 
the Decimal Fraction required. 


EXAMPLE I. | 
Let it be required to find the Decimal Fraction of 3. 
See the Work. 
4) . 3000 (.75 Facit. 75 


28 


00 
Note, The Cyphers added, are to be diſtinguiſhed by 


a Point or Comma, and you may annex what Number 
you pleaſe ; but you muſt take Notice what Cyphers you 
make uſe of ; for ſo many muſt be cut off in the Quoti- 
ent; and if at any time it happens, as ſometimes it will, 
there be not a ſufficient Number in the Quotient, they 
muſt be ſupplied by adding Cyphers to the Left-hand. 


Reduce 7 into a Decimal, 


(8 


TT 


Is 
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8) 1.0000 (125 Facit . 123 


—— 
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20 
16 
40 
4 
2 
EJA MHS LE III. \ 
Reduce 3+ into a Decimal; = 
721) 35.000000 (048543 
1 


2884 


4 


In many Caſes, as in this Example, though you ſhould 
annex a thouſand Cyphers, yet your Decimal Fraction 
but if wo being | rs of fox Places afie the Spies 

we bring it five or laces e Separatrix, 
it will be exact h in moſt Caſes, and the Remainder 
may be thrown away as of no Value; for if you ſuppoſe 
this was the Fraction of a Pound Sterling, this Decimal 
will be ſo near the 'Truth, as if a Pound were divided into 
a Million of Parts, it would not err from the Truth, ſo 
much av one of thoſe Parts. And 
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170 Reduition i in DECIMALS, 
And ſceing 1 uſe of 6 Cyphers in the 
and but 5 Figures in the OP I added a 
the Left-hand before I made my Separatrix. 


EXAMPLE IV. 
Reduce 9 Pence into a Decimal Fraction. 
Seeing 240 Pence make a Pound OW" 9 Pence is 
equal to 235, which reduce as before. 


tion, 
ypher to 


240) 9.0000) .0375 the Dec. of 94. 


740 


i800 
1680 
1200 
1200 
| 50 
EXAMPLE V. / 
_ 11 Shillings into a Decimal. 
11 Shill, i 2 20) 11.000 655 to xx Shill, 


© 64 % 


too 


But the Dechmal perlt any Number of Solln inge, 
may more quickly be found, by halving the Number of 


e & given. 
r 11 Shill. f of xx is 5, wry remains, II Skill 


to which ſup ſe a Cypher annexed, makes — 
10, whoſe H Ai . ſee. 55 Der. 
So the Decimal of 12 ; Shillings is, ot, of 1 15 'Shillings is 


753 5 of one Shilling i 18.05 5 3 and ſo any other, 2 
EXA A. 


* 
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FXAH%FASTT WIR 
» EXAMPLE VI. 
What is the Decimal of 7 Shillings and 6 Pence? 
The Decimal of ) Shillings by the laſt, is. 35, 
Then 6 is sg, which reduced, is .025,, to which ad- 
ding .75, give +375 


Als. 171 


35 =7 Shillings 
025 =6 Pence. 


3 375 =7:Shillings and 6 Pence. 

But if you conſider this, the Decimal of any Number 
of Pence may be found by taking Parts of the Shilling, of 
which they conſiſt. win Tut: 

So .o5 being the Decimal of 1 Shilling; 
Z==.025 is the Decimal of 6 Pence. 
And + of the Decimal of 6 Pence, is the Decimal of 3 4, 
025 is the Decimal of 6 Pence. 
3 . 0125 is the Decimal of 3 Pence, 

The zd Part of the Decimal of 3 Pence, is the Decimal 
of a Penny, to wit .004166 — and the 4th Part of that, is 
the Decimal of a Farthing, to wit, . oo 10416. 

| 35 =7 Shillings, 
.025 S Pence. 
So the Dec. of 755. 74.5 is. 38125 .0o625 14. 


— 


38125 =75, 74.5 


In the former Examples of Maney, we have ſuppoſed 
the Integer to be a Pound Sterling; but if the Decimal of 
6 Pence were required, and the N to be a Shilling, 
then the Decimal would be. 5; which if the Integer had 
been a Pound, would have been the Decimal of xo Shil- 
lings; whereby you may ſee the Decimal alters according 
as we take our Integer; ſo if we account a Penny to be 
the Integer, the Devimal of x Farthing is .25 of 2 Far- 
things is .5 ; of 3 Farthings is .75. 

And you may ſee and take Notice, that theſe three laſt 
Decimal Wr are general * in an Er 5 for 
25 is equal to 3 of any Thing, .5 is equal to x of any Thing, 
75 CS ual to 43 of 5 Thing, as of a Pound, Shilling, 


P Hundred, Oc. 
enny, Tard, Hundrec 10 Z For 
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For if a Pound 22 be the Integer, .5 is 10 Shil- 
lings; if a Shilling be the Integer, .5 is 6 Pence ; if a 
be the Integer,. J is 2 Farthi 1 a Yard be the Integer, 
5 is + Yard ; and ſo of any of the reſt, which being con- 
fidered, may be of good Uſe to the Learner, 5 


EXAMPLE VII. 

Let it be required to find the Decimal anſwering 16 
Penny Weight, one Pound Trey being the Integer. Seeing 
there is 240 Penny Weight in a Pound, 16 Penny Weight 
is 235, which reduced by the Examples aforegoing, will 
be .0666— And ſo infinitely. 5M 

| 240) 16.00000 (.0666 


1440 
— 
1600 
1440 


160 


EXAMPLE VIII. | 
What is the Decimal of 11 Pen. Wt. 16 Grains? Bring 
x1 Pen. Wt. 16 Grains into Grains, which are 280 Grains; 
* there 5 5760 2 5 a Pound, 280 8 
will be 332, or 3, by cutting off a Cypher in each, whi 
reduced as before e, will be. 48611. 8 


5760) 280,000000 (.048613 = 


TAN 
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EXAMPLE IX. | 
What is the Decimal of 3 Quarters and 14 Ponnds, one 
Hundred, or 112 Pounds being the Integer? Anſwer 875. 
The Decimal of 4 is, as was ſaid betore, .75, and 14 
Pounds is xi$, which reduced is. 125. 
712) 14-000 (25 
Dc «oh, | 
— Unto 75 
280 Add .125 
Tug e 
' 560 
560 


O0 


Fnæcit . 875 


So the Decimal of 2 Pints, one Gallon the Integer, will 
be .25, 45 Minutes of an Hour is. 75. 

Theſe Examples being underſtood and conſidered, are 
ſufficient to reduce any other Weights and Meaſures into 
Decimals; ſo we will conclude this Propoſirion. 


To find the Value of any Decimal Fraction in the 
known Parts of the Integer, as of Coin, Weight, Meaſure ; 
to perform which, obſerve the following Rule. 

RULE. 

Multiply the Decimal given by the Number of Parts 
of the next inferior Denomination, cutting off as many 
Figures from the Product as the Decimal given conſiſts 
of ; the Remainder, ifany, multiplied by the Parts of the 
next inferior Denomination, cutting off às before. Thus 

uſt you do till the Decimal given be brought into its 
leaſt arts, the Parts fignified by the Decimal, will be 
thrown over the Separattix. | 


I x I. 
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EXAMPLE I. 


| What is the Value of .72.5-of a Pound Sterling? 
Shih, % „ e de 
| 134 Pence in a Shilling. 
ha In 


Pence 6. ooo Facit 145. 64, 


i What is the Value of .696875 of a Pound Sterling? 

| 20 Shillings in a Pound. 
| Shill. 13.937 500 
h rein, 
ae . W300. | 

| Fact 13 11 1 - 937500 __ 


Pence 11.250000 : | 
Rs 4 Farthings in a Penny, 


| EXAMPLE IL 
| What is .72065 of a Pound Sterling ? 
| 20 Shillings in a Pound. 


Shill. 14.41300 
132 Pence in a Shilling. 
; 82600 
| —— 
Pence 4.95600 


4 Farthings in a Penny. 


| Farthings 3.8 i Farthing, and ſo 
not to be accounted of, — Note, 
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Note, But the Value of any Decimal Fraction of a 
Pound Sterling may be more eafily found; thus: For the 
firſt Figure after the Separatrix, is a double Number of 
Shillings; if the ſecond Figure be 5, or above, for the 5 
account one Shilling more; then the ad Figure, if under 
5, or the Exceſs, if above 5, added to the 3d, is ſo many 
Farthings, remembring to abate 1 from the Farthings, if 
the Sum be above 13, and 2 from the Farthings, it the 
Sum be above 40. be 


EXAMPLE. | 

In the Decimal .76565, the firſt Figure 7 doubled, is 
14, Which are * and becauſe the 2d Figure is 
above 5, ſubtract 5 from it, and account one Shilling 
more; and the 15 Farthings are 3 Pence and 3 Farthings: 
So the Value of it is 15 Shillings and 3 Pence 3 Farthings ; 
as for the reſt of the Figures, they being but the Fraction 
of a Farthing, are inconfiderable in Practice. 

So the Value of .6566 of a Pound will be 13 Shilli 
and 4 Pence, Of .2065 will be 4 Shillings and 3 
Pence; and ſo of any other. 


1. EXAMPLE Iv. | 
What is the Value of .625 of a Pound Troy Weight? 


12 


1250 
Facit 7 Oz. « r::14/-4 0] 
LO pen. Tor, 
Ounces 7.500 | 
20 Penny Wt. in an Ounce 


Penny Wt. 10.009 


Ex A . 


— — — ä — 
een 
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EXAMPLE V. 


What is the Value of . 6725 of a Hundred Weight? 
4 Quarters in a Hundred, 


Quarters 2.6900 * 2% 
8 Pounds in a Quarter. 


Pounds 19-3200 
16 Ounces in a Pound. 


19200 
3200 


—̃ U—ꝛ — 


Ounces 5.1200 Fucit 24. 10 lb. 50%; 


And the Value of . 6125 of a Yard, is x Foot and 10 
Inches. Of. 725 of a Gallon, is almoſt 6 Pints. | 

But leaſt theſe Ways of finding the Decimals of any 
Parts, as likewiſe the Value of any Decimal, ſhould ſeem 
tedious, we have annexed Tables of the moſt eminent 
known Parts of Money, Weight, Meaſure, &c. 


The Tables follow. 
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| Decimal T A B IL ES of Coin, 
Weight and Meaſure. 


TTBLE T. "TABLE It. [TABLE Ti 
Engliſh Coin, one Engliſh "Com, a| Engliſh Coin, one 
Pound the I 2 Noble the Integer. Shill. long Mea- 
i ſure, one Foot 
| » | the Integer. 
2 70 2 © Shillings|Decim 72 eger 
= |= = Ir Pence 
T2 > 0 > 5 3 | Inches Decim. 
21. I 916666 
I90-9519]-45] 3145 10 833333 
812 8 4 21+5 91.75 
171857035115 18 geg 
LOS jo Como of: 
» 7 5 73 Pence Decimali. 6 5 9333 
141-7 1[4]-2 Torrens 8 
130-651 3]-15 | 13 [+1375 4333333 
12 6 21.1 10 1250 3 25 
111.55 * 911125 2.166666 
iol-s II IS. 1 I 083333 
r 7 | 98 75 f Earthings d_ © "ie: 
Pence Decimals. | 6, 4015 £: Inches \ ae 
— * 5 0625 : 54 —..— 
11 45833 47 2.041666 
10 041666 3 0375 I 020833 
91-0375 = _ 010416 
8.0 11.0125 7 | 
33333 421.0052083 
71.029166 —— ee 
6.025 Earth.|Decimals, TABLE 1v, 
51.020833 28 
4.016666 3109375 Troy Weight, one 
| 3 125 2 «00625 Pound the Integer. 
2008333 193125 Ounces the ſame 
1 1. 04166 | = [+091 5625 as Pence in the 
4 00078175 la Table. 
| Farth. IDecimals. = Per. Bez 
31.003125 79 079166 
21. 020833 181.075 
11. 0010416 17. 0833 
2. ooo 5208 | 16 | .066666 


7 176 E 4 Tables of Coin, Whiche tee 


re the Troy Weight, | The ve the 
__ 7242. 1 oz. the Integer. - mg 
141058333 Penny-aweight the Pound / Decimali 
13.054166 fame as Shillings | ——— — 
121.05 in the firſt Table, | 27241071 
111.045833 26 | .232143 
10 . o4 1666 Grains|Decim. 25.223214 
91.0375 — — — 4 1.214286 
81.033333 23 1.047916 23205357 
7.029166 22.045833 22 [. 196428 
61.025 21104375 211.1875 
51.020833 20. 04166 201178571 
41.016666 19.039583 191169643 
31.0125 18 0375 18 . 160714 
2.008333 17.035416 17.151785 
11,004166 16.033333 16.142857 
— — 1.03125 15 . 133928 
Grains |Decimals. 14.029166 14.123 
— 13 027083 13.116071 
3.03993 124.025 12. 107143 
22.003819 11.022916 1114.098214 
21.003646 10 . 20833 10.089286 
201. 003472 91.0185 91.080357 
19 003298 81.016666 8 071428 
181.0031253 71.014583 71.0625 
171. 02951 61.0125 61.053571 
16. 2578 5 |-310416 51.044643 
I5 |.002604 4 | 098333 41.035714 
14.002431 3.00625 31. 26786 
13.002257 2 . 004 166 21.017857 
12 |.002083 1 1.002083 = .co8928 
111. 01910 — ——— 3 
10. 1735 [TABLE V. Ounces | Decim: 
9.001562 1 
8 . 01389 Averdupoiz wr. 15 . 008370 
71.001215 112 1b the Integ. 14. oo78 12 
6 | .001042 Rm 13 [-007254 
5 | 000868 Quarter Hundred 12. oo6696 
4 | 00694 Dectemals, |11].006138 
31.090521 2 — 110. 05580 
2 . 0034 IH | 9|.005022 
I |-000173 2] +5 8. 004464 
+ . ooo 1 25 7 003 906 
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"The reſt of thejThe reſt of the| The re of the 
* Yau . by wud Ta! | | 
6 . 003348 10 . 039062 Deci a 
3 | -002790 91835156 * 2 
41.002232 8 03125 _ 5 
3 | -001674 71.027343 005859 3 
2 001116 61.023437 39 2 
1 . 00558 51.019531 0¹9531 1 
Our. Ox. Decim. : —_ TABLE VII, 
” | — | 2] 7812 1 
3 |-000418. - 1 Time; One Tear 
2 . 00279 53906 | tbe Integer. | 
t 1.000139 4 4BLEVL I — 
Averdupoiz ... Months the ſame 
1 Ib. the Integer- Liquid Meaſure] as Pence in the 

ka — | one Gallon; dry] third Table. | 

Ounces | Decimals.| Meaſure one qr.] — 
ME” _the Integer. | Days|Decimals, 

8 4 3 5 

5 4155 . 3 
124.75 3 8 
11.6875 6 ys P 28|.016712 
10.625 1 625 5 1 
29825 44 | + 258433 
80•5 3 [e375] 3 rn 
24575 25 23 — 
61:375 11.1251 1 22|.0602 
51.3125 1 1 14 
4 25 P 21 057534 
; 1875 2. ta. D. Pecks, 20.054794 

2125 3 |-09375 1 
11J. 0625 1 17 8 
Drams | Decimals.| 1 J. 03 125 1116.043836 

ä er 15.841696 

15 058593 Decim. qr. Peck. 14 033356 
14 [-054687 — — 1131.635616 
13 . 050181 0234375 3 12.032876 
12046873 015625 l 2 I111.030137 

11 42968 1.078125 1 ic 027397 ö 


Ass 
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of the 


* OO. — | 
R ht * P, / 
Ul 


The ve they The re 
ale able. 
| ] 02465 | M4 | Minutes\Decim. 
021917 59 7040972 
71.019178 19 
61-016439 573258; 
5113698 56 [.oz8888 
115585 Þ55|-038194 
31.008219 540.0375 
2 r 455 036805 
2 52.036111 
6 
Time, One Day JE 1403541 
g 50.034722 
the Integer [4s 024027 
Hours, Decimali. 48033333 
| &7 032638 
23 358333 46 J. o3 1944 
22.916666 45 1.03125 
211-375 44 |-030555 
20 853353 43.029861 
19.791666 42. 029166 
184.75 411.6028472 
171708333 40027727 
161.6666 39 . O2 7083 
1270045 38.026388 
14583333 37 |-025694 
13]-541666 36 [.025 
I24+5 35 [+924305 
11 458333 34.023611 
10.416666 33.022916 
90.375 | 32 022222 
81333333 31821327 
71.291666 30.020833 
61.25 29.021138 
51.208333 28.019444 
4166666 2701875 
31125 2600180355 
21.083333 25.017361 
11.041666 241016666 


_ 


The reſt af Fl 
able. | 


23 
22 
21 
20 
19 
118 


116 


015972 


. 


015277 
ons "TA 


01388 


13194 


„O12 

. 011 05 
„011111 
-0104r6 


009722 


»009027 
008333 
204 440 
006942 
«00625 


005555 
«004861 


«004166 


003472 
002777 


01388 


. 


".000694, N 


TABLE VIII. 


Cloath Meaſure , 
One YT, ard the 1 nt. 


Quarters] Decl. | 


3 [75 
21.5 
15 


i 


Nails F Decimals, 


3 1875 
121.125 
EY 


J. oa; 


| 


— 


— 


(19) 
The Uſe of the Tables. 

Concerning the Conſtruction of theſe Tables, we need 

to ſay nothing, that being ſufficiently ſhewn in the firſt 


nine Examples of this Rule, but proceed to their Uſe 
in a Propofition or two, and ſo conclude this Rule. 


PE KOT 


To find the Decimal anſwering any Fractional Part of 
Coin, Weight, Meaſure, E9c. | 

This is for the moſt 72 given by Inſpection, or at moſt 
by a ſingle Addition of two or three Numbers. 


EXAMPLE I. 


What is the Decimal anſwering 17 Shill. one /. being 
the Integer ? 

Seek in the firſt Table for 1) Shillings, in the Tablet of 
Shillings, and againſt it in the Column adjoyning is. 85; 
the Decimal required. So the Decimal of 5 Shillings, one 
Noble being the Integer, by the ſecond Table is found to 
be.75 ; and the Decimal of 8, one Shilling being the Inte- 
ger by the third Table is.656666 ; which is likewiſe the 

ecimal of 8 Inches, or 8 Months, a Foot being the Inte- 
ger in the one, anda Yearin the other; likewiſe the De- 
cimal of 21 Pounds by the fifth Table, will be. 18753 


and ſo of any other. 


EXAMPLE IL 


What is the Decimal anſwering 75. 94. 1 4. a Pound 
Sterling being the Integer? | 
| 7 Shillings is. 33 
By the Firſt Table 3 9 Pence is 0375 
1 Farthing is. or 
The Decimal of 7 5. 9 d. 14. is =. 388 541 
So the Decimal of 3 qr. 7 1b. 8 oz. by the fifth Table, 
will be found to be .$16964. 


For the Decimal of; Quarters is .); 
of 5 Pound is 0625 


of 8 Qunces is .004454 


of 3 qr. 7 I. 8 0. is 816964 
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After the ſame manner the Decimal of 3 s. 9 d. a Noble 
the Integer, by the ſecond Table, will be found to be 
.5625; and ſo of any other. Ix 8 

The ſecond Table was added, becauſe ſome may diſlike 
the firſt Table, in reſpe& ſome parts of Coin will not be 
exact] E in Decimals by it, and though infinitely 
near the Truth, yet will never come up. | 

But if you make a Noble the Integer, you may expreſs 
any Parts exactly by it, as may be ſeen by the Table it ſelf, 


X.. 


Any Decimal Fraction of Coin, Weight, Meaſure, be- 
ing given, to find the Value thereof. 

This is but the Converſe of the laſt Propoſition, and he 
that underſtands that, cannot be ignorant of this; however, 
take an Example or two. 


EXAMPLE I. 


Let .55 be the Decimal Fraction of a Pound Sterling, 
and let the Value thereof be required. | 

Seek in the firſt Table of Englifp Coin ſor .65, and in 
the Column of Shillings over-againit it I find 13 Shillings, 
the Value of the Decimal given: So .7 5 Parts of a Pound: 
Sterling will be found to be 1 5 Shill. but if the Integer had 
been a Hundred Weight, the Value thereof by the fifth 
Table will be found to be 3, or 3 Quarters. | 

Likewiſe .049315, being the Decimal of a Year, by 
Table the 5th, will be found to be 18 Days. | 


. 


But ſometimes your Decimal given cannot be ſound at 
one time, then uſe the following Method. ä 

So if the Value of. 46) 25 ofa Pound Troy were required, 

Seek in the fourth Table, and becauſe therein the Oun- 
ces are not expreſſed, becauſe they are the ſame as Pence; 
in the third Table find the Ounces there; and the Penny- 
weight and Grains in the fourth Table, and the Value will 
be — to be 5 Ounces, 12 Penny- weight and 3 Grains. 


See the following Work. 
The 
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The Remain- Decimal given. 46725 | 
der being leſs Neareſt 41666 = 5Ounces, 
than a Grain, 3 
is inconſidera- Remainder 05059 | 
ble, and ſo not Neareſt .cs Silz pen. wt. 
taken notice of. 1 — 
Remainder . 00059 
Neareſt .ooo52= 3 Grains. 


8 
So if the Value of .37777 of a Hundred Weight were 
ſought, it would be found to be 3 gr. 3 1b. 1 oz. 3. 
See the Mork. 
Decimal given 77777 
Neareſt leſs ) ==; Quarters. 


— bJ—— —-— 


Remainder 02777 
Neareſt leſs . 02678 =; Pound. 


Remainder ' ,co099 
Neareſt leſs . 00055 = Ounce. 


Remainder .on0044 
Neareſt leſs . oo f=; Or. Ounce. 
> 3 Neglect. 
And ſo of any other. 


It remains only, we ſhould ſay ſomething of the third 
Table, and ſo conclude. _ 

This Table is of excellent Uſe, being not only a Deci- 
mal Table of Pence, a Shilling being the Integer; but like- 
wiſe of Inches, Months, Dozens, or any other Weight or 
Meaſure where the Integer is divided into 12 Parts: It will 
likewiſe give the Decimal of any Pence or Farthings, ſup- 
poſing a Pound Sterling were the Integer; for if to the De- 
eimal of any Number of Pence in the Table, you prepone a 
Cypher, and take = that Number, it ſhall be the Decimal 
of the ſame Number of Pence, a Pound being the Integer. 

So if the Decimal of 7» Pence were required, and a 
Pound the Integer, it would be found to be. 29166 

The Decimal of / Pence in the Table PUT 

1 5. the Integer | £ 383333 
The ſame with a Cypher preponed is . 0583333 
One half of the laſt is the Anſwer = c_— 
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And that this is the Decimal of 7 4. may be proved by 
the firſt Table. 
The Uſe of this Table being ſo excellent, it ought by 
every Learner to be got by Heart, which is eaſy to do, by 
reading the Numbers as is exprefled underneath. 


For 11 4. Read, Nine, One and all Sixes. 
I0 — Eight and all Threes. 
9 — Seven, Five. 
$ — All Sixes. 
7 Five, Eight, and all Threes. 
6 —— Five. 3 
5 Four, One, and all Sixes. 
4 — All Threes. Bo 
3 — Two, Five. 
2 — One, and all Sizes. 
x — Nought, Eight, and all Threes. 


— — 


* 


Addition in DECIMALS, 


" TIONof Decimals is not much different 
from Addition of Integers, only you muſt take care 
to keep Units under Units in Integers, and Tenths under 
Tenths in Decimal Parts. 


EXAMPLETI. 
Let it be required to add. 7125 of a Pound to. 42 of a 


Pound. The Sum is 1.1325 or 1 J. 25. 7 d. 34. 75 


Place your Numbers thus. 7 125 Not thus . 7123 
| 42 42 


— — ——____ 


And the Sum will be 1.1325 Not .7167 
Note, When you have added your Decimals together, 


ſo many muſt be cut off with a Daſh of your Pen, as that 


Decimal Number conſiſts of, which in your Example con- 
tains the moſt Places, the reſt if any, are Integers;as may 
be ſeen in the Examples. 


* 


V 


Addition of Deciaab. 583 
; 


4 Wnac#; LC 
So the Sum of 5,846 Cas 14.7005 
SA 7.612 < 
5-5 


— — 


Sum 14.7005 


J. 
421.625 | 
46. 1625 
3 5.21925 
And the Sum of 476786 
74-8 
6618.1 
C24424.712 


— 


Will be 31 591.03 5536 


But if your Numbers given to be added are not all of 
the ſame Denomination, they muſt be brought into Frac- 
tom of like Denominations, as in the following Example 
is done. 

Let it be required to add. 72; of a Pound, and. 625 of 
a Shilling, into one Sum, | | 

Firſt, Find what Decimal of a Pound .625 will repre- 
ſent, which is cafily done if you prepone a Cypher, and 
half the Number is the Decimal of a Pound. 

The Number with a Cypher preponed is .0625, + is 
03125. 
Then I add 8 7 Sic de ceteris, 
03125 


The Sum is 75623 


 Subtraftion in Decimats. 
| Subtraftion in Decimals differs but little from Subtrac- 


tion in Integers, only in placing your Numbers you mu 
as in Addition, keep Units under Units in Integers, 
Tenths under 'Beaths in Decimal Parts. 


B b E x 


Db 8 2 Hay 
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FXAM®PLYE. 

Let it be required to ſubtract. 61), from. 84125, which 


are to be placed thus. | 
| From ,84125 


Subt. .617 


— !1⸗ 


The Remainder is = 7245 


So if from 25.75 
You Subtract 6.9845 


There will Remain 18.7655 


If the Decimal Parts in either Number have fewer 
Places than the other, the Vacancy is to be ſupplied by an- 
nexing ſo many Cyphers as will make them equal, or ſup- 
poſing them to be annexed. As here, 


Cyphers annexed. Cyphers ſuppoſed annexed. 


From 426.4 500 rom 426.45 
Sub. 129.692 5 The ſame Number Sub. 129.6925 


Reſt 296.757 5 The Remainder 296.7575 


But if your Numbers given to be Subtracted are not of 
the ſame Denomination, you muſt, as in Addition, bring 
them into one Denomination, as in the following Example. 

Let it be required to Subtract . o3 125 of an Ounce 
Troy, from .06z5 of a Pound Troy. 

Seeing one is the Decimal of an Qunce, and the other 
the Decimal of a Pound, bring them both into the Deci- 
mal of a Pound, by dividing .03125 the Decimal of an 

Ounce, by 12 the Ounces in a Pound, and it will give 
O02 604. WE 

03125 From .052 5 
72 · O 694 Then Sub. -002604. 

— pw. gr. 


Reſt . 0 59896214 f 8 


* 


Or you may bring them both into the Decimal of an 
Ounce by multiplying .062 5 the Decimal of a Pound, by 
7z the Ounces in a Pound, which is the Converſe of the 
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laſt, and it will give .7500 or .75, both being the ſame. 
e SFrom 75 .. 
Thus: Jab. 81% 1. 
| 525 —— u. , 
12 Reſt 1187 5=14 3" 


And ſo of any other. 
neg. 
1 * ry 


Multiplication in Decimals. 


1. Multiplication in Decimals, both in placing your Fi- 
gures, and in the Work it ſelf, differs nothing at all from 
Multiplication of Integers, only when your Work is finiſh- 
ed, you muſt take Care that with a Daſh of your Pen you 
make as many Places of Decimals in your Product, as there 
were places of Decimais, both in your Multiplier and 
Multiplicand; but in caſe of want in your Product, annex 
Cyphers to the Left:hand. | 

2. In Multiplication of Decimals, it will be conyenient 
to make that Number the Multiplicand which contains 
moſt places, though ſometimes it may be leſs in Quantity: 
And, Note, That if both Terms to be multiplied, be De- 
cimals, the Product will be aDecimal ; or if both be mixt, 
that is, if both Terms conſiſt both of Integers and Deci- 
mals, the Product will be mixt: but if one be mixt and 
the other a Decimal, the Product will ſometimes be 


mixt, ſometimes a Decimal. 
EXAMPLETI. : 
Let it be required to multiply .75 by. 425, the Product 
will be found to be. 318735. 
Mul. 425 Multiplicand. 
By 7 Multiples 


—— 


2125 


2975 
— — 


 Facit . 31875 
Bb 2X 


186 = Muibipticdtion in Dectmiah: 
r 
The length of a Board is ſeven Root .615 Parts. 
The breadth of the Board is one Foot .1 5 Parts. 
What is the Superficial Content ? Ree: 

Facit 8.75725, or 8 Foot 3. 
Mul. 7.615, Multiplicand, 
By 1.15 Multiplier. 
7615 
76 


Facit. 8.7572 j the Product 


AM e 
Let it be required to multiply 2 Shill. 6 Pence, by 2 


Shill. 6 Pence, one Pound being ſuppoſed to be the Integer. 


The Decimal anſwering 2 5. 6 d. or 3; of a Pound is. 123 
Then I Mul. .r25 Multiplicand,. 
By the fame 125 Multiplier. 
A 
125 
— Þ „ 4 . 
Facit. oi 562 ͤ co oo 3 3 
The ſame Queſtion performed by Vulgar FraQions. 
Mul. Jof a Pound, © | 
By z of a Pound. 
— d. 7. 
Facit v; of a Pound =3 3 


The Value of f of a Pound, by the 4th Note, in Re- 


duction of Vulgar Fractions, is equal to 3 4. 3 4. as before, 
or if you reduce , into a Decimal by Propoſition the firſt, 
in Reduction of Hecimals, theDecimal will be the ſame as 
in the formerWork, which may be a Proof of the Queſtion. 
Think it not ſtrange that 2 5. 6 d. multiplied by 2 s. 64, 
roduceth but 3 4. 3 4. but you muſt underſtand that Fra- 
ions multiplied together become leſs, in the ſame pro- 


portion 
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rtion as Integers by multiplying become preater. 
. of — * Ir deny — for the 
Benefit of the Young, Learner, and to ſtop the others 
Mouths, we ſhall give you a Demonſtration thereof by the 
firſt of the ſecond of Euclid. : 

Any two Numbers being to be multiplied together, if 
you divide either or both into as many Parts as you pleaſe, 
if then you multiply thoſe Parts one by another, the Sum 
of thoſe Products will be equal to the Product of one 
Number multiplied by another. 

Let us divide the former Numbers, one into two Parts, 
and the other into three Parts. 

Firſt, Let us divide one into 15. and r 5. and 6 d. and 
the other into 2 5. and into'6 d. then multiply thoſe Parts 
one by another as followeth. 


Firſt, 6 d. by 64. or .oz5 by .o25 is ==000625* 
Secondly, 1 5. by 64. or 05 by .025 is =.co125 
Thirdly, 1 5. by 6 d. or . 05 by .oz5 is=.00125 
Fourthly, 6 4. by 258. or .o25 by 1 is=.002 5 
Fiſthly, 1s. by 2 5. or .05 by. 1 is ==.095 
Sixthly, 15. by 25. or .o5 by .1 is . oog 


pPnpOd 


| Sum of the Products = 015625 
Which Product is the fame as was found by the Multi- 
plication'of the two Numbers before, which ſhews the 


Work to be right ke 
But fa e the former Queſtion were propounded, 
Im 


and a Shilling to be the Integer, then the Work would 
have been as underneath, and the Product would be 6.25. 
or 65. 3 4. "£m by 
See the Work. 
INS x 
34 
125 
30 
Facit 6.25 
Thus you may ſee your Product will alter in Value, 
according as you alter your Integer. 


Ex 


2 „ —ͤ ——ůů —ů ee. ——̃ — 
- — — — - — — 
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Let it be required to multiply 4 128. 94. by 31.65.34. 
8 S. 4. | e 
Decimal anſwering 12 9 is 6375 

And of 6 3 is . 3125 


Then Multiply 5.6375 
| By a 


— 


281875 
112750 
56375 
169125 
169125 
I. 5. d. q. 
The Product 18.6742 187 52218: 13: 534 


But ſeeing we have ſor the moſt part, but occaſion for 
three or four Figures after the Separatrix, and ſometimes 
the Multiplications are tedious and long; we will there- 
fore give you a Rule how you may contract your Work, 
and yet ſecure what places of Decimals you pleaſe. To 
do which, obſerve the following Method. 

Having ſet down your Multiplicand as uſual, ſet the 
Vnits place of your Multiplier under that Figure in your 

Multiplicand which ſtands as far from Uunity as the laſt 
Figure of your Product is deſired to ſtand, and write the 
reſt in the Inverſe Order, then multiply by your Multiplier, 
as uſual ; only, Note, That you need only begin in your 
Multiplicand with that Figure that ſtands over the Figure 
you multiply by; having a reſpect to the Increaſe that 
would come from the following Figures of the Multipli- 
cand, wa b. every ſingle Product exactly even at the 
Right-hand, contrary to the common way, and adding 
them as Gay ſtand, you muſt cut off ſo many Figures in 
your Product as was defigned, which you may better un- 
derſtand by the Work of the following Example. 

See the laſt Queſtion wrought, and hut; Figures cut off. 


Mul. 
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5 1 
IJ 


Multiplicand 5.6475 
Multiplier Tranſverſe 5213.3 


Het 4 | | 16913 
Here you may ſee the Work 1691 
contracted much, and the | 56 
Product to three Places Ik 
was before. L 17 
18.674. 


So if. 125 were to be multiplied by .125, as in the third 
Example beforegoing, and to have four Figures of Deci- 
mals after the Separatrix. | 


See the Work. 
Multiplicand 323 
Multiplier Inverſe 521. 


Here becauſe there was but I25 
three Places, I prepone a 25 
Cypher, and the Produt 5 
to four Places is the ſame 4. 4. 
as before. 015623 3 


When a Decimal Fraction or mixt Number is to be 
multiplied by an Unit with Cyphers (as 10, 100, 1000, 
Oc.) you need only to remove the Separatrix ſo many 
Places towards the Right-hand as there are Cyphers an- 
nexed to the Unit. S0 if. 1278 were to be multiplied, 


10 Ly 
| a 12.7 
5 wn On Product will - —— 


10009 1278. 


Dioifion in Deci mals. 


Diviſion in Decimals, differs nothing from Diviſion of 
Integers, either in placing the Numbers, or in the Work 
itſelf; All the Difficulty being in diſcovering the true 
Value of the Quotient, which to do, obſerve the follow- 
ing Rule, which is but the Converſe of that in Multipli- 
cation, and is this that follows, As 


| 
1 
| o 
£ i 
I 


: / „ 90 .* | . ? 
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As many Figures as are cut off in the Dividend,ſo many 
mult be cut oft in the Diviſor and Quotient ; or thus, So 
many Figures muſt be cut off in the Quotient, as will make 
thoſe, cut off in the Diviſor, equal to thoſe in the Dividend; 
taking notice if there be not ſo many in the Quotient, you 
muſt add Cyphers to the Left hand. Note alſo, If your 
Dividend be an Integer, or have leſs cut off than is in the 
Diviſor, it is convenient you add Cyphers to the Dividend, 
till they be equal or more, then the Work will be eaſy. 
The following Examples will make all plain. 


EXAMPLE I. 


Where the Dividend is a mixt Number, and theDiviſor 
an Integer. Divide 742.651 by 41. 
See the Work. l. s. d. 
41) 742.651 (18.113218 :2: 33 


332 - 
328 


46 
1 


55 
41 


141 

123 

The Quotient 
is 18.113. 18 Remains. 


EXAMPLE l. 
Where both are mixt Numbers. 


N 
, 
a 
* 
0 
8 
; 
At . 
1 
N Þ 
* 4 
0 N 
4 
* 
: 
- 
} 
* 
4 
ul < N 
4 
T, Key 
> 
y ; 
K 
* 
? 
- 
1 
Pry 
4 
3 3 
I + 
19 
IT "1 
; = 
; 1 
3s : 
A 4 
4 1 
— 
: 
2 
* 
= * 4 
2 | 
= 
1 
4 5 
= 
= 
. 
7. 1 
* 
* 
1 


Divide 46 72.565, by 2 5.635. 
See the Work. 
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25-635) 46 72.565 (182 


In this Example, becauſe there| 25635 1 
is alike cut off 5 both, the (uo-| ——— | | 
tient is an Integer. And with ad- 210906 | 
ding of Cyphers, you muſt bring] 205080 

it as far aſter the Separatrix 8 
you pleaſe, | 58265 


6995 Remainder. 


EXAMPLE IL 
Where both Numbers are Decimals; Divide.75 by .o125. 
Seeing I cannot divide, I add Cyphers to the Dividend 
10 wit, two, and there will be alike cut off in both; then» = 
as in the laſt Example, the Quotient will be an Integer, 
Js'ee the Work, 
0125) +7500 (60 


150 


— 


00 
Facit 60 in the Quotient 


By which you may obſerve, That as Multiplication of 
Fractions decreaſeth their Value, ſo Diviſion of Fractions 
increaſes the Value contrary in both to the Nature of In- 
tegers. 

This laſt Example is the ſame as if it were demanded 
to divide 15 Shill. by 3 Pence, the Quotient will be found 
to be 60 Pound. 'The Proof is eaſy by Multiplication. 

For if we multiply 3 4. or .0125 by 60 l. the —_—_— 
will be ,75 or 15 Shill. as you may ſee by the Work. 


0125 
60 


.7500=15 Shill. 
Suppoſing ſtill a Pound Sterling to be the Integer. 


Co a EX 
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EXAMPLE IV. | 

Where the Dividend is an Integer, and the Diviſor a 
Decimal, let it be required to divide 1425, by. 6252 

Here before Divifion can be well made, it will be con- 
venient to add a competent Number of Cyphers. 

If you only require the Integral Part.of the Quotient, 
add ſo many Cyphers to the Dividend as there are Deci- 
mal Parts in your Diviſor, then your Quotient will be 
wholly Integral; but if you require Decimal Parts, ſo 
many Cyphers more muſt be added (befides the Number 
to make them equal) as you deſign to have Decimal 


Parts in your Quotient. | 7 
Let us in this Queſtion have three Places of Decimals 


after the Integral Part of the Quotient which will be 


22 79.20. FL. | | 
x See the Work. 7 8 
- | .6252) 1425-0000000 (2279.270 


12504 
I 7460 
12504 
49560 
43764 
57960 
56268 
16920 
12504 


44160 
43764 


— — 


3960 Remainder. 


EXAMPLE V. 


Where the Dividend is a Decimal, and the Diviſor an 
Integer. Let us divide . 13973, by 43. | «us 


See 
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 SeetheWork. _ 
43) 13975 (.00325 


When the Diviſion was finiſhed, 


there were but 3 wh at in my 129 

Quotient; and ſeeing there ſnould — 

be 5 cut off, I therefore annex 2 „ 
Cyphers to the Left-hand, as may 86 
be ſeen in the Example. — 

215 

215 

0 


And if 5.29125 were divided by 42.5 3 the Quotient 
* 145. if: 
See the Work. 
42-5) 5.29125 (.1245 


425 


1041 
850 
r91s © 
1700 
— F 
2125 
2125 


0 

When any Decimal Fraction or mixt Number is to be 
divided by an Unit with any number of Cyphers annexed, 

it is but removing the Separatrix ſo many Places towards 
the Left-hand, as there were Cyphers annexed to the 


Unit. 
So if 17.28 were given to be divided, ' 


1. 728 
The 2 le 

01728 

001728 


By what goeth — it may be andy That if the 


Dividend Ln. greater than the Diviſor, the Quotient will 
Cc2 either 


= l + 8 * 
46. 
ART -— - ay < 
1 # — ” FRED —E— + — © 
. on * * 
. - -4 wha - * ' 
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either be an Integer, or a mixt Number; but if the Divi- 
ſor be greater, the Quotient will be a Decimal. _ 
Multiplication and Divifionin Decimals(as in Integers) 
interchangeably prove each other. _ en 
To prove Mu tiplication, divide the Product by the 
Multiplier, quotes the Multiplicand, or by the Multipli- 
cand, quotes the Multiplier. 
To prove Diviſion, multiply the Quotient by the Divi- 
ſor, produceth the Dividend. | 
Betore we leave Diviſion in Decimals, we will give the 
Learner the Reſolution of two excellent Problems, which 
Will be of good Uſe. | We 
The firſt is, having a Multiplicator, to find a Diviſor. 
Divide an Unit with Cyphers by the Maltiplicator, the 
Quotient will be the Diviſor fought. 
. EXAMPLE. 172 
What Diviſor is that, by which dividing 5315, ſhall 
give a Quotient equal to the Product of the ſame Num- 
ber, multiplied by 125? Facit. oo8. 2 5 


See the Work. 
125) 1.020 (.008 
1. ooo 
O 
The PRQOF. 
7315 | 08) 7315.000 (914375 
I25 © 3 6 
—— 72 
36575 8 
146 30 11 
7315 "2, 
914375 35 
32 
| 50 
Here you may ſee the Product 24 
and Quotient are the ſame. 60 
Fe; — | 3 
— 
40 


40 


Vulgar Arichmetick: The 


Golden Rule in Decimals 1 97 
The ſecond is, having a Diviſor, to find a Multiplicator. 
This is but the Converſe of the former, for if you di- 
vide Unity with Cyphers annexed by the given Diviſor, 
the Quotient will be the Multiplicator ſought. 


EXAMPLE. 
What Multiplicator is that by which multiplying 7315, 


ſhall give a Product equal to the Quotient of the ſamo 
Number, divided by .008? Facit 1:5. 


See the Work. 
008) 1.:00 (125 


The Proof is in the laſt. 


Golden Rule in Decimals. 


We ſhall not in this Place need to give you a Defini- 
tion of the Rule of Three, that being ſufficiently done 
in Vulgar Arithmetick. 

For ſeeing the Rule of Three in Decimals is the ſame, 
both in the ſtating and working of the Queſtion, as in the 
Rule of Three before taught, reſpect being had to the 
Rules in Decimals aforegoing, which if well underſtood, 
any Queſtion of the Golden Rule, though conſiſting of 
never ſo croſs Fractional Parts, will receive its Reſolution 
as eaſily, as if the Queſtion were compoled of Integers on- 


y; which ſhall be made plain in the following Examples. 


EXAMPLE L. 
If 5 Yards and Three Quarters of Cloth coſt 2 I. 12 5. 9d. 
what will 140 Yards and a half of the ſame Cloth coſt ? 
The Fractiqnal Parts reduced to Decimals by the Rules 
aforegoing, and tated as taught in the Rule of Three in 
will and as follows, 1 


4 


s 1 
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If 5.95: 2.6375 :: 140.5 
nt 140.5 
131875 
105500 
26375 


7.75) 370. 56875 (47.8ts 
- 3100 
6056 
5425 


6318 
6200 
enn 1 7. 
1187 Anſw. 47:16: 3 

775 


—ů ͤ—ö—92——42 


4125 
3875 


— 


250 

YESTION II. | 
If a Cheſt of Sugar weighing 7 C. 2 qr. 14 Ib. colt 36 l. 
12 $. 94. What will 2 C. 1 gr. 21 Ih. of the ſame Sugar coſt? 
The Fractional Parts reduced into Decimals, and tated 

as before taught; the Work will ſtand as underneath. 

. * C. | 

If 1.626 : 36.6375 : : 2.4375 
2.4375 


1831875 
2564625 ! / 
1099125 Anſfw. 11 l. 145. 24. 17. | 
1465500 | 
732750 
; — — 0 
9.626) 89. 30390625 (11.1045 


— . — 


Remainder 1455 


QUEST. 


SUEZEST. II. 


A Grocer buys 24 Tuns 12 Hundred 2 Quarters 14 
Pounds and 12 Ounces of Tobacco, for 3678 Pounds 6 
Shillings and 4 Pence; What will one Ounce of this To- 


bacco coſt? 
The Queſtion reduced and ſtated, will ſtand thus as 


beneath. 
i 15. C. 
If 492.6316: 3678.3 166: 005 58 
000558 


492.6316) 2.0525007 (.00416 
The Work ar large is neg- 
lected, only the Product Anſwer 1 d. the Ounce, fers. 
and Quotient. 


2UEST. IV. 


If 16 Pioneers do make a Trench in one Month and 14 
Days, How many Pioneers will make the ſame Trench in 
12 Days? Anſ. 56 Pioneers; 28 Days to the Month. 


See the Work. 
6" © I 8 
If 1.5 16:1. 42857 In my Product, becauſe I 
1.5 had but one Decimal Place, I 
— annexed 4 Cyphers, to equal 
80 the Number of Decimal Places 
16 in my Diviſor, that ſo my 
— Quotient might be an Integer. 
428 57) 24.000co (56 | 5 
25 Note, This and the 2 next 
214285 Queſtions, are done by the 
Reverſe Rule. 
257150 
257142 
8 
Q2UES i 


If when Wheat is ſold for 12 Shill. the Quarter, the half. 
penny White - Loaf ought to weigh one Pound one Ounce, 


and 12 Penny-Weight; What muſt the half ang 
8 Loa 
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Loaf weigh, when Wheat is ſold for 1 Pound 16 Shill. and 
3 Pence 4 e Quarter? Anſtuer. The half-· penny White - 


Loaf ought to weigh tres and 10 Penny weight. 
If A 1. 53 20 FT 115 


1.812 5) .68000 7 3751 = =4: 
54375 b 


1362 5 
126875 _ 


— . — 


870 
En * 


31250 | 


SUEST, VI. 


What length of a Board of 9 Inches broad will make a 
ſquare Foot, when I2 times 12, or 144 Inches, make one 
Foot? Say, if 12 in breadth require 12 in length, what 
will 9 in breadth require? Anſw. 16 Inches i in length, 

See the Work. 
. 
If 12: 12 2:9 


Double Golden Rule in Decimatls. 


We ſhall here give you an Example or two in the 
Double Rule of Three in Decimals, or Rule of Plural 
2 8 and fo conclude this Rule. 


LU EST. 
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QUESTION I. 

If three Labourers in two Months and twelve Days 
Thraſh 221 Quarters three Buſhels and two Pecks of 


Corn, How much will nine Labourers thraſh in one 
Month, two Weeks and five Days? 


Lab. © Quar. Tab. 
Firſt ſay, If 3 thraſh 221.4375, what will 9 thraſh. 
mar. 


Facit 664.3125 
Say again, If 2.42857 Months thraſh 664. 3125 Quer. 
what will 1.67857 Months thraſh ? Facit 459.156 equal 
to 459 Quarters one Buſhel, and one Peck. 


YES. 1. 


Mr. Bridges in his Lex Mereatoria, Page 222. hath the 
following Queſtion. . | 

If 100 l. in 12 Months gain 8 J. what will 7390 J. 13 s. 
11 4. 34. gain in 9 Months? And further ſaith, the moſt 
methodical way of working this Queſtion will require a- 
bout 300 Figures more than the Practical Way, he ſhews 
in the Work of the ſaid Queſtion, p. 188 of the ſaid Book, 
which we will examine. 
Firſt, Ifay, If 1co:8:: 1390-699 


Facit 591.25 59% one Year's Gain, 


Say again, If 12 : 591.25592 :: 9 
9 


5321.30328 


IF 443-4419 =443 L.8s. to d. the Anſ. 


Here is but about 40 Figures befides the Anfaver, tak- 
ing in the ſtating of theQueſtion, and all which we might 
have contracted to much fewer; and his Practical Way be- 
fore mentioned, hath above 60 Figures beſides the Anſwer, 
and how he will find a more methodical Way I know not. 

Mr. Bridges had noReaſon to undervalueDecimalArith- 
metick ſo much, if he had notice thereof; It and theLoga- 
rithms being two of the moſt famous Inyentions the pre- 

| | Dd ceding 
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ceding Ages have been Maſters of; and if we uſe the Practi- 

cal Way, it's convenient the Fractional Parts be reduced in- 

to Decimals, as in the annexed Operation is maniſeſt. 
Firſt, ] multiply by 8, | '7390.699 

cutting off 5 Fig. vg. 3 for | 8 

the Decimal, and 2 inſtead | — 

of dividing by 100; that | 591.25592 2 

done, | took half for fix | - 

Months, and half of fix 295.6279 

Months for 3 Months, which | 147.8139 

two Numbers added, make | — e 

443 J. 85. 10 d. as before. 443.4418 2443 J. 8 5. 104. 


DUEST. III. | 
If 2 Angels be equal to 20 Shillings, and 1 5 Shill. 5 
to 3 Crowns, and 60 Crowns equal to 15 Pounds, and 13 
Pounds equal to 12 Guineas: How many Angels will 
countervail 650 Guineas ? 


s. Ag. . 


Firſt, I ſay, If 20: 2 :: 15: Facit 1.3 Angels. a 


Crow. Ang. Crow, a 
Secondly, If 3: 15 : : 60: Facit 30 Angels. 
„„ 0-1: SELF 1s 
Thirdly, If 15: 30 : : 13: Facit 26 Angels. 
. Guin, Ang. Guin. 
Laſtly, If 12 : 26 : : 650: Facit 1408.3 33 Angels, 
Anſw. 1408.33 3 Ang. or, 1408 Ang. 3 Shill. and 4 Pence, 
The laſt Queſtion may be wrought by Diviſion only, 
by placing your Numbers as underneath. 
Here if you 


4 the iſt, 

3d, 5th, 7th, and | 

2 a Divi-F If THUS, EE 
dend: and the 2 Angels equal 20 Shillings, 
2d ath 6th,and And 15 Shillings equal 3 Crowns. . 
$th for a Divi-l And 60 Crowns equal 15 Pounds. 
for, the Quoti- And 13 Pounds equal 12 Guineas. 


What will 650 Guineas equal? 
Anſwer, 1408 Angels :. 


ent is the An- 
wer, which you 
may try wo 


your Leiſure, | 


eim 
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In this Queſtion is was required to know, how many of 
the firſt would equal ſuch a Number of the laſt, and 
by ſome is called the Compound Rule Deſcending : But 
if it had been required — how many of the laſt 
would countervail ſuch a Number of the firſt; then, in this 
Queſtion you muſt have multipſied the 24, 4th, 6th, 8th, 
and yth, for a Dividend, and the Product of the 1ſt, zd, 
5th, and 7th, would have been Diviſor; and this is com- 
monly called the Compound Rule Aſcending, 


Lv RSD IV. 


There is a Ciſtern hath three Cocks, the firſt will emp- 
ty the Ciſtern in a Quarter of an Hour; the ſecond in half 
an Hour, the thifd in three quarters of an Hour, in what 
time will all the three Cocks empty this Ciſtern? 


H. A 
Firſt, If . 25: 1 :: 1: Facit 4 Ciſterns. 
2dly, If .5: 1:: 1: Facit 2 Ciſterns. 
zdly, If .75 : 1::; 1: Facit 1.333 Ciſterns. 


7-533 
| E £& 
Then ſay, If 9.333:1::1 
I 


7.333) 1.0000 (.13635 equal to 8 Minutes, 
c and 11 Seconds, fere. 


7333 


26670 
21999 


— 


46700 
43998 


27020 


21999 
— —— 


50210 
Dd : 


2 


—— —„-— 
- 


 RUEST. 
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: QUESTION v. 


A Conduit hath a Cock, which running into a Ciſtern, 
will fill it in xo Minutes, or# of an Hour: This Ciſtern 
hath 3 Cocks, one before, and one on each fide ; that be- 
fore will empty the Ciſtern in an Hour, that on the right 
fide in q an Hour, that on the left in 3 of an Hour; in what 
time will this Ciſtern be filled, all running? 


1 C 
Firſt ſay, If rb: x : : 1 : Facit 6 the filling Cock. 
Secondly, If 1:1: 1: Facit i the emptyingCock. 
Thirdly, If .75 :1::1: Facit 1.3;;emptyingCock. 
Fourthly, If .5 :1::1: Facitz emptying Cock. 
Filling Ciſtern=6 
Empt. Ciftern=4.233 
Difference 1.666 
„„ 8 
Then ſay, If 1.666; 1: : 1: Facit .6 Hours, or 36 
Minutes the Anſwer. 8 


QUESTION v. 


A Cock of a Conduit runneth into a Ciſtern, and filleth 
it in 5 Hours; this Ciſtern hath a Cock that will empty 
it in 12 Hours. In what time will the Ciſtern be filled, 
if both run at once? . 

Firſt, I ſay, If 5 Hours fill one Ciſtern, what will one 
Hour fill? Facit . 2 of a Ciſtern. ys 

Say again, If 12 Hours empty one Ciſtern, what will 

one Hour empty? Faciz .98333 of a Ciſtern. 


From .2 the filling Cock. 
Subt. .c833 the emptying Cock, 


Diff. 1166 


Then ſay, If. 1766 of a Ciſtern require one Hour, 
whar will one Ciſtern require ? Facit 3.5645, or 8 Hours, 
33 Minutes and 52 Seconds, the Anſwer, | 


Es. 
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£1 2UESTION VII. 

If Wine worth 15 J. 125. 9 4. be ſufficient for the Ordi- 
nary of 100 Men, when it is worth 25 J. 15 5. per Tun; 
how many Men will 3 Pounds worth ſatisfy, when Wine 
is worth 50 J. per Tun? 


J. Men I. Men 
Firſt ſay, If 15.6375 :100::3 : Facit 19.184 


Say again, If 25.75 l. per Tun ſuffice 19.184, what 
oY of Men will 50 l. per Tun require? Facit 10 Men, 
ere. 


Rule of Practice in Decimals. 
ASE we have treated before of the Rule of Practice, 


yet becauſe many times your Queſtion may conſiſt 
ol Integers, and Fractional Parts, and ſeeing many times 
Queſtions may be more eaſily wrought, by reducing the 
Parts into Decimals, whereby the Operation will be the 
ſame as in —__ we thought fit to give the Learner 

a touch thereof, no one having done it before. 

Firſt, If at any time your Queſtion conſiſts of the Ali- 
quot Parts of two Shillings, your Queſtion may be 
wrought at one Operation, without reducing the Anſwer 
into Pounds; for 2 Shillings being the Decimal Part of a 
Pound, the Anſwer at 2 Shillings is found by Inſpection, 
by ſeparating the laſt Figure towards the Right-Hand 
from the reſt, for a Decimal Fractionz the reſt is Pounds. 


EXAMPLES. 


(1. (2) 
At 65. the Yard, what | At 8 4. the Yard, what 
will 64.3 Yards coſt ? | will 144 Yards coſt ? 
Anſw. J. 19 5 :94 Anſ. at 2 5. is 14.4. 
| + for 8 4. is 4.8 or 41. 168. 
| Anſwer 4 l. 165. 


Are 


| 
| 
[ 
| 
{ 
| 
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Me EXAMPLES. 


(3.) (4+ H | 
At 44. the Yard, what | At 3 4. Baa Yard, what 
will 144 Yards coſt? will 145 Yards coſt ? 
At 2's. 144 At 2 8. 14.5 
x part is 2.4 Iz part is 1.8125 
Anſwer 21. 8 5. Anſwer 1 l. 16 5. 34. 


And if your Queſtion conſiſt not of Aliquot Parts of 2 
Shillings, you may eaſily divide it into Aliquot Parts, 
as in the Examples following. 


(1) | 2.) 
At 94. the Yard, what At 164.the Yard, what 
will 724 Yards colt ? will 721 Yards coſt ? 
x3 Yards is 72.4 1e is 72.1 
3 for 6 4. is 18.1 + for 84. is 24.0333 
z of 64. tor 34. is 9.05 the ſame 24-0333 
Sum 27.15 Sum 48.0666 
Auſuer 48 1. 15. 44. 


An ſiver 27 l. 35. 
And ſo of any other. 


Now ſeeing half the number of Shillings, is the Decimal 


thereof; any Queſtion of Practice, — of any num- 
y 


ber of Shillings, may be anſwered by an eaſy Multiplica- 
tion, and the Anſwer given in Pounds, and Parts of a 
Pound; the Value of which FraQtion, by the compendious 
method of Valuing a Fraction ot a Pound Sterling, taught 
in Reduction aforegoing, may be known by Inſpection, 


EXAMPLES. 


(1.) | | (2. 

At 12 5. the Yard, what | At 155. the Yard, what 
will 72 Yards coſt? | will65 Yards coſt ? 
Mult. 72 — Mult. 65 
By 6 By +75 
Prod. 43.2 A 325 

Anſwer 43 l. 45. 455 
| Prod. 48.75 
Anſiver 48 l. 15 5. 


G.) At 


| (3) | 
At 1. 13 s. 94. the Yard, 


what will 48 Yards coſt ? 
For one Pound is 48. 
Prod.by.65 for 135. is 31.2 
4 of 4.5 for 6 4. is 1.2 
x Of that for 2 4. is 6 


Ae $11.05. 


But if at any time, as often it will ha 
given Number hath a Fraction annexed, 
to be reduced into a Decimal: 
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(4. 
x; 145. 8. 3 what 
will 144 Yards coſt 2 
Mult. 144 


47 


I00.8 
4-8 2 of 14.4 ſor 84. 


— nnnem————_— 


Pr. 105.6 Anſw.105 l. 125. 


happen that your 
uch Fraction is 


So will the Operation be 


as caly and facil, as if it conſiſted of Integers only. 


& XA MP LE. 
I. At 8 4. the Yard, what will 672 3 Yards coſt ? 


Tous Number after Reduction ſtands thus, 
15 for 2 Shillings is 


T of 2 Shillings for 8 4. is 


672.6 
67.26 
22.42 


Anſwer is 221. 85. 44. 34.7% or + 


II. At 35. 6 d. the Groſs, what will 253 Groſs coſt ? 
Your Number after Reduction ſtands thus 2 5-75Gro%, 


Mult. by the Decimal of 3 5.64. to wit, 


Anfw. 41. 10 5. 14.5 : 


175 


1 


nies 
18025 


. 


* 


4.50625 


1 


Take a Queſtion or two in Averdupoize Weight. 
At 51. 15 J. 74.4 the Hundred, what will 218 C. 47 


and 24 I colt ? 


9 — — — a +. 


| 5 | 
ay Rule f Praffice in Decimals. 
/ Seth Work at large. 
The Weight reduced ſtands th 218.96428 
Multiply by 5.78229 
197067832 
1 l 43792856 
| See Kerſey upon Wingate, 43792856 
4 Page 332+ | I75171424 
1 5 153274996 
| | 109482140 
—_— 1266 J. 25. 3 ad. 3 J. 1266.746661 
4 ere. — —— 
| | The Work by Contraction in Multi plication of Decimals. 
| Multiplicand 218.964 
1 e Inverſe le 92287.5 
| { | | | 1094821 
i ap; 11353275 
1 | 6 | 17517 
x IS 438 
44 
| | 19 
Anſwer 1266 l. 2 5. 3 d. 3 J. fere 14866.114 
as before. ee 


| DUESTION II. 
3 At 11. I7S. 54 4 the Hundred, what will 57 C 24. 
17 L. II 0%. coſt? 


| 1 The Multipl nd 57.6579 . 
1 | Muller vel 7618 


576579 
2 461263 

| by 492360 
| : 577 
X | | 461 
Anſwer 1071. 18 5. l. 107.9280 
© . , | cu_— — 


Take | 
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ale q dla. or two in Lead Weight. 5 


CHI. ů 


NN | QUEST. 1. 


At 778 17 5. = the Fodder of Lead, What will 17 

Fodde Hundred, 1 Quarter, and 17 Pound coſt ? 19 
Hundred = balf, one Fodder. _ -- 

The Multi licand 17. 13855 

erich FR 38078. 9 


5 E 1 L071 1596470 

See. Spiedell's Arithewegicat „ 147908 
Extraction, Page 9 and gs, 12416 
auhere you may ſiud theWork 411 26 
of this Queſtion, whereby om 1589 5 
may ſee the le this © © —— 
e jew bat. 3 175. 094K 


— — — 


Anſwer 175 , I S. NE og 


But leſt the Learner ſhould ſtumble in reducing theſe 
ſorts of Weights into Decimals, and ſeeing they are uſeful 
Operations, I thought it convenient, for the Learner's 
Advantage, to annex a Decimal 7 able tor that purpoſe z 
and it is as followeth. | 


E e | Tead 


210 


Bal. of Proflice in Thelma, 


— 


„ 


6 


A TABLE of Lead. eight. 


— Weight in 
Decimals , one 


Fodder the In- 
teger. 
"Hand, Decimals. | 


19 974358 
923076 
871794 
820512 
769230 
117948 
666666 
615384 
564102 
512820 
461538 
410256 
7 358974 
307692 
51.256410 
41.205128 
31763844 

102564 
1 


e Hundred 
Deci malt. 

3 

2 

1 


038461 
Pandi Decimal. 


025641 
012820 


0123626 
0119047 
0 114469 

0109890 
23 


27 
26 
25 
24 


91031 
22 0100732 


EI 


| Pounds| Decimal 


21 
20 
119 
18 
17 
16 
15 
14 
13 
12 
11 
10 


0091575 
oo86996 
oo 82417 
0077838 
007 3260 
0068681 


0064102 | 


«0059523 
0054945 
oo5 0366 
owns... 787 
0041208 
«0032051 
0027472 
.oo228g3 
0018315 
0013736 
0009 157 


7— — 


Ooο4578 


— 


996173 


Ounces¶ Dec im. 


15 
14 
13 
12 
11 
10 


004292 
.0004006 
.0003720 
-0003434 
0003 148 
0002861 
0002575 
| 0002289 
»0002003 
0001717 
001430 


50001 144 hs 


«00008 58 


= 0©W Þ vn aw woo 


«0000286 


| 


3 


Quar.Oz,[Decim 


.0000214 


2 |. 0000143 | 
11. 0000071 15 


ö 


Rule of Praftice in Decimals. 211 
QUEST. II. 


At 91. 11 f. 14.4 the Fodder, what will 1 
13 Hundred, 3 Quarters, 15 Pound, 13 —— — * 
The Weight reduced by the foregoing Table, is 18.7133 
Multiplicator Inverſe 52655. 9 
1684197 
93567 
9357 
1122 
37 


Anſwer 178 1. 165, 7 d. fere. 9 


product 178.8289 


Note, Tho' ſome of the foregoing Queſtions be wrought 
by Multiplication in Decimals, and not by the Practical 
Way of Aliquot Parts before taught, the Reaſon thereof 
is, That in thoſe, and the like particular Queſtions, the 
Practical Way is more intricate, tedious, and requires 
more Figures than the Method here uſed, as may be ob- 
ſerved, if the Reader peruſe Mr. Spiedell's Arithmetical 
Extraction, Pag.95, 96, and 97, in the Practical Way 


of the ſaid Queſtions. 
Here follows a Queſtion or two in Exchange, and ſo 


we will conclude this Rule. 
SUEST. I. 
A Merchant hath received a Bill of Exchange for 59:3 
Pieces, at 7 Shill. 9 4 Pence per Piece, what Sterling Mo- 
ney will they amount to? Auſw. 231 l. 16 5. 8 d. 2 f. J. 


The Work. 
Number given 593.5 
2 ſor 5 Shillings is 148.37 
þ 3 for 2 Shillings is 25 - 
2. of 5 Shill, for 6 4. is 134.8375 
z of 64. for 3 d. is 7.41875 
4 of 3 4. for 3 4. is 1.8 5468 
Sum 231.83 593 
Ee 2 2 EST. 


' 
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ev ks IN. 9 
One hath changed 759 double Piſtolets at 11 & 8.4. * 

* Piece, what will they come to? Anw. 444 L 6 5. 

Given Number 759. 

2 for ro Shillings 379.5 

is of 105. for 1 5. 37.95 

x of 15. for 6 d. 18.975 

z of 6 4. for, 2 4. 6.325 

2 of 24. for 2 9. 1.58125 


—— 


4 1 
The Sum 444.3 125 


—ͤ—— 


Hlereunto let us annex a compendious Method of Buy- 
ing or Selling, by the Hundred Neat, or Hundred Aver- 
au poi ſe; as oft as your Queſtion is but of a ſmall Price. 

For the little, or true Hundred, for as many Farthings 
as the Pound coſts, account twice ſo many Shillings, — 
once ſo many Pence. 2 2301 | 

For the great Hundred, or 112 Pound, as many Far- 
thingsas the Pound coſts, rwice ſo many Shillings, and 
once ſo many Greats the Hundred Groſs will coſt, 


EXAMPLE ia bob. 
I. At 34. the Pound, what will 100 Pound colt ? 


| . „ 

54. 1 is 14 Farth. twice ſo many Shill. are 28, T ä 8 0 
Once ſo many Pence are 14, or | 0 £0 
Anſwer 11.95. 2 d. Sum t 84 


II. At 2 4. 1 9. the Pound, what will the Hundred 
Averdufoiſe,” or 112 Pound coſt? ie 


| a 

2 d. 4 is 9 Farth. twice ſo many Shillings are o 18 © 
Once 19 many Groats is | o 03 o 
Auſxer 1 l. 15, | Sum 1 01 © 


2 5 
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I ſhall in this Place annex one Queſtion, to make the 
Learner à good Husband, if poſſible . 
The Queſtion is, That if one ſquare Yard of Land coſt 
a Peng, What will buy an Acre, 160 Perches being an 
Acre, and ) Yards a Perch? 


Yards in a Perch) Perches in an Acre 160 
Multi p. by it ſelf 7 Square Yards in a Perch 49 
Product „ 1440 
| Sgr. Yds.in a Perch | 649 
| Yards in an Acre 7840 


At 1 4. the Yard, what will 5840 Yards coſt ? 


6515=4 4. 
Facit 521. 13 5. 4 d. | 


And the yearly Rent which 32 J. 13 f. 4 4. will purchaſe 


at 6 per Cent. Com pound Intereſt, or the Annual Rent of 


an Acre, will, by the Rules in Compound Intereſt follow- 
ing, be found to be 1.96 J. or 1 1.195. 24. 14. 1%, very 
near 40 Shillings. : 

Whereby it is evident, That he that ſpends one Penny, 
ſpends, or makes away aſquare Yard ot as good Land as 
molt in England, from him and his Heirs for ever. 

And it is a Queſtion whether Exgland be worth 20 
Shillings an Acre Annually, taking one Acre with ano- 
any How much good Land we make away, it is eaſy 
to judge. | . 
Xi he that ſpends a Penny a Day, ſpends one Poand, 
one half Pound, one Groat, and one Penny; and fo by 
Conſequence, two Pence a Day, will be two Pound, rwo 
half Pound, two Groats, and two Pence; and three Pence 
three Pound, three halt Pound, three Groats, and three 


Pence, Ec. per Lear. 


Dx 


. 
1 
1 = 
\ r 
r —— . —rÜP᷑—M— ⏑«⏑— . ⏑—— — , 
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Extraction of the Square Root. 


' A Square Number is that which is contained under two 
equal Numbers, or which is equally equal. 

So 4 is a ſquare Number, contained under 2 equal 
Numbers; to wit, 2 and 2; for two times 2 is 4: And 
the ſquare Number 9 is contained under 3 and 3; for 3 
times 3 makes 93 and of the reſt as in the following 
n 

A Table of Squares, with their Genitive equal Num- 
bers, as far as the firſt 9 Digits. | 


Ton Numbers Square 
[i= N0—  ——s ; q 


I 
9 


— — — 16 
5 into — 5 — is] 25 
6— into — 6 — is] 35 


— 


1 into —— 75 —— is 49 
18 Into —— 8 —— is 64 
| J——INt0 —— 9g — is 81 


And when it is required to extract the ſquare Root of 
any given Number, we have nothing to do but to find 
that equil Number, of which it is compoſed : So if the 
Root of 16 were required, it would be found to be 4, as 
in the ſaid Table. 

Here 4 is the Root, called by ſome the firſt Power, 
and 16 is the Square called the ſecond Power, © 

Of Numbers to be extracted, are three Sorts, 

_ Firſt, Single. | 

Secondly, Compound. 

- Thirdly, Irrational. 

Single are ſuch Squares as are compoſed, or made up 
of any of the 9 Digits; of which ſort are thoſe in the 
aforegoing Table. 3 

5 Com- 


* . 
11 „„ : 
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Compound are all ſuch Squares that are compoſed of 
more Figures than one, as 190, whoſe Root is 10; 12x 
whoſe, Rcot is 113 or 144, whoſe Root is 12, c. 
Irrational are all ſuch Squares, whoſe Roots cannot be 
diſcovered by Art exactly, neither in whole Numbers or 
Fractions, but ſomething will ſtill remain, there being no 
Proportion yet found betwixt an irrational Number and 
its Root; ſuch Numbers are 3. 7. 19. 74 +156. 751, 
Oc. * 
The Extraction of the ſquare Root is not much unlike 
Diviſion; only there our Diviſor is fis'd, here we are to 
ſeek a new one for each Operation. | 
The Root of any ſingle {quare Number is found by In- 
ſpection, as in the foregoing Table may be ſeen. 
Burt if it be a Compound ſquare Number, it muſt be 
epared by pointing thus: make a Point under your 
Unit's place, and omitting one, point every other Figure. 
And as many Points as your Number contains, ſo many 
Figures will your Root conſiſt of. 
Then proceed by the following Directions. 


A Rule to be got by Heart. 


T he Root of your firſt Period you 

Muſt place in Quote, if you work true, 
Whoſe Square from your ſaid Period then 
You muſt ſubduct; and to th' Remain 
Another Period being brought, 

You muſt divide as here is taught, 

By the double of your Quote, but ſte 
Your Unit's place you do leave free ; 
Which place will be ſupply'd by th Square 
Of your next quoted Figure there: 

Next multiply, ſubduct, and then 

Repeat your Work unto the End, 

And if your Number be Irrational, 

Aad pairs of Cyghers for a Decimal. 


wo" EXAM: 


— 


_— 


—_ rr 


* — 


n — . 
i — A; $ — 2 ũ Lĩ—ũ—ñ—IH x 
—— — — — — — — . —— —— — OW. oe 
— =. — 
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| ET LAG LB. 1 
Let it be required to find the Square Root of 451584. 


Having pointed it as in the Work, The Work. 


ſhews the Root will have 3 Places. © 451334 (6 
I. Seek the greateſt Root of your wh thr 
firſt Period 45, which by your Table 36 
you will find to be 6, which place in 
your Quotient, and the Square thereof 9 

under 45, your firſt Period ſub. 38 | 
from 45, reſt 9. This is your firſt Work, 451534 (6 
and is no more to be repeated. * 


2. To the Remainder bring down 36 
your next Period 15, makes 915 fora | — 
ividend, or as ſome call it a Reſol- 515 


vend, as you may ſee in the Work. 


3. Double your Quote 6, makes 12 451584 (67 
for a Diviſor, then ſeek how oft 12 in 3 
913 or how oft 1 in 9 (reſerving the 36 
Unit's place for the Square of my — 
ſought Figure) which J find to be), 127915 
which I place in my Quotient; and to 883 
ſave An. of Addition to the right — 
Hand of my Diviſor as a part thereof, 
making it 127, then 3 127 
by 7, the Prod. I place under my Di- 
vidend or Reſolvend as you fee. 

This Work is every time to be re- 
peated. 

4. Subtract 889 from 915, reſt 26, 451584 (67 
to which _— down my third and LE» If 
laſt Period 84, then ſhall I have 2684 36 


for a new Dividend, or Reſolvend, as — 

you may ſee in the Work itſelf. 127915 
889 
2684 


5. Double 


7 


134 for a new Diviſor; then T ask how 
oft 134 in 268, (ſtill reſerving my 36 
Unit's place in the Dividend) or which —— 
is the ſame, how oft x in 2. r , 
I342)2684. 
2684. 


2 


Anſw. 2 times, which I place in my Quotient, and 
likewiſe on the * of my Diviſer, making it 


1342; then multiplying 1342 by 7, the Product, to wit, 
2684 I place under my Dividend, and ſeeing they are 
equal, and that nothing remains, I find my Number was 
a Square rational Number, and the Root is 672, 


To prove your Work, —_— 672=Root 
| Y 692 
1344 
4704 
4032 


— — — 


45158 4=given Number, 


After the like manner the Square Root of 2985984 
would be found to be 1728. 

But if your Number to be extracted, have a remainder, 
then you may know it is Irrational, and the Root cannot 
be got exat: Although by adding Cyphers, you may 
come as near the Truth as you pleaſe. 


EXAMPLE 
Let it be required to extract the Square Root of 
160, or which is the ſame, to find the Length of one 
Side of a Square Acre, | 


Ff Having 


Du action of the Square Root. © 217 
5. Double your Quotient 6 Ty Jacit 451584 (672 


' 
| 
| 
| 
| 
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Having pointed wy Number, and 
wrought as before, I find 12 for my 
neareſt Root, and 16 to remain; to 
which adding two Cyphers, I find 
my next „ to be 6, which I 
cut off from the reſt, as part of a De- 
1 — — _ 
ally addi Irs ers to each 
8 I — to 5 places, 
which is exact enough, not wanting 
2 Parts, if Unity were divided into 
a hundred thouſand Parts; for if 1 
ſquare 12.6491 1, it will produce 
I 59-999933 W21. 

Thus the Square Root of any 
mixt Number may be found, the 
fractional Part firſt reduced into even 
Places of Decimals, or ſupply'd, if 
need be; ſo if the Square Root of 
174 were required to 3 placesof De- 


See the Work. 
160(1 2.64911 


220000 
44 


246) 16 - 
1476 


2524)12400 


10096 
25289)230400 
227601 
252981) 279900 
252981 


— ͤ ne————— 


cimals, the Work would ſtand as 2529821) 2691900 


bere, and the Square Root would 
be 4.183. | 


See the Work. 
I 7-500000(4.183 


16 
81)f 50 
81 
82806900 
6624 
8363) 27600 
25089 


2511 


2529824 


— 


162079 


*1 
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The Square Root of a vulgar Fraction, that is commen- 
ſurable to its Root, may eaſily be found, by extraRi 
the Square Root of the Numerator for the Numerator 
the Root, and likewiſe the Square Root of the Denomina- 
tor, for the Denominator of the ſaid Root; which Fraction 
is the Root ſought, So if the Square Root of v, were 
required, it would be found to be 3, for the Square Root 
of 9 is 3, of 49 is 7, equal to 4 : and fo of any other. 

After this manner may the Square Root of a mixt 
1 which is commenſurable to its Root, be eaſily 
ound. 


then the beſt way will be to reduce it into a Decimal. 
And extract the Root as before taught. 

So if the Square Root of i were required unto 4 places 
of Decimals, it would be. 1936, as you ſee in the Work. 


then 0373 (1936 
1 


29) 275 
261 
383) 1400 

1149 


3866) 25 100 
23196 


1904 And ſofarther if you pleaſe. 


But if you have it to fall in ſome Operation, 22 may 
prefix its radical Sign before it thus, / v; and ſo of any 
other. 

In the laſt place I will ſhow how to find the Square 
Root of an irrational Number nearly, without the hel 
of Decimals, being a uſeful Notion 2 ſuch as underſta 
not thoſe Fractions: And it is thus. 

After you have found the integral Part of your Root to 
its Quadruple, add Unity for the Denominator of the 
fractional part, and the Remainder doubled is Numera- 


F 


1 * 


But if your Fraction be incommenſurable to its Root, 


1 is equal to ,0375 


f 2 tor 2 


ill 
i 
i 

! 
| 
i 


*% 


220 Extraction of the Cube Root. 
tor: So the Root of 160 in this Mehtod will be 1235 
and thus of any other. e os T0008 


. 99 


—- 1 
_— ® * 
. s 4 * e =w . 
« 4 . | , / #49 
- o 
Ly * 
. 
1 _ . 4” 6 IT. = 
— * 
— _ —— 
1 . * . _ * * * _ 
* — 5 1 4 * : , Ca * v & ® ” . * 1 SS + * 
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Extraction of the Cube Root. 
1. A Cube Number is that which is contained under 3 
21 equal Numbers, or which is equally equal. 
So 8 is a Cube Number, contained under 3 equal Num- 
bers, to wit, 2.2 and 2, for two times 2 is 4, and 2 times 
4 is 8; and the Cube Number 27, is contained under 3.3 
ard 3, for; times 3 is 9, and 3 times 9 is 27; and of the 


| reſt as in the following Table. 7% 
17 „„ ac hoe tele 
ih ATasrx of Cubes, with their Genitive equal Numbers 
8 | | as far as the 9 Digits. 

. Equal Numbers - Cubes. 
| $' » — g —— * | — 
17 I into 1 into i-. $i 
ii! 2 into 2 — into 2 — is— 8 
. — into 3 — into 2 —1— 27 

i 4 into 4 into 4 —I&— 64 
1 5 into ü into 17225 —— 125 
| 1 6—— into 9 into 6 — 1— ] 216 

— into 7— into 7. 343 
8 into 8 into 8 — 1—— 512 
1 into into 9 — i— 1 729 


And when it is required to extract the Cube Root of 
any given Number, we have nothing to do but to ſind 
that equal Number of which it is compoſed ; ſo if the 
Root of 64 were required, it would be found to be 4, as 
in the Table. ern 1:5 10 10. 
Here 4 is the Root, or firſt Power, and 4 times 4 is 

16, the ſecond Power, and 4 times 16 is 64, or, the 
third Power, which is the Cube. | — 
Of Cube Numbers to be extracted, are three Sorts. 


Firſt, 


— * 


1 FIT. 
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Firſt, Single. 

Secondly, Compound. 

Thirdly, Irrational. | 

Single are all ſuch Squares as are compoſed, or made 
up of any of the 9 Digits, of which ſort are thoſe in the 
afvregaing n 

Compound are all ſuch Cubes that are compoſed of 
more Figures than one, as 1000, Whoſe Root is 10, 1331, 
whoſe Root is 11, or 1 128, whoſe Root is 12, £96, 

Irrational are all ſuch Cubes, whoſe Root cannot be 
diſcovered by Art exactly, neither in whole Numbers, nor 
Fractions, but ſomething will {till remain, there being no 
Proportion yet found betwixt an Irrational or Surd Num- 
ber, = its Root; ſuch Numbers are 5. 5. 36. 160. 
1526 a i | | | A» 

The Extraction of the Cube Root ici pates ſome-- 
thing of the Nature of Diviſion, yet a Jeal more difficult. 
The Root of any fingle-Cube Number is found by Inſpe- 
Qion, as in the foregoing Table may be ſeen. | 

But if it be a Compound Cube Number, it muſt he 
repared by pointing thus: Make a Point under your | 
tots place, and omitting Two, point every third Figure, | | 
and as many Points as your Number contains, ſo. many | 
Figures will your Root conſiſt of. Then proceed by the 
following Directions. | * 


A Rule to get by Heart. 


The Cube of your firſt Period take, © 
And of its Root a Quotient make; 
Which Root into a Cube muſt grow, 
And from your Period taken Fo pk 7 
To the Remainder then you muſt * 
Bring down another Period juſt, | 
Which being done, then you muſt ſee | 
Your Number ſtraight divided be 
By juſt 300 times the Square | 
Of <what your Quotient Figures bear; 
Which do, ſo that you in may take 
The Fact your Quotient Figures make; 
Laſt, ſquar'd and multiply d by th Reſt 
Ang Product Thirty times ex preſt, 


Z be 
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T be Cube of your laſt found Figure too, 
Yu muſt put in, if right you 4o; 
Repeat your Work and ſo aeſtend, 
From Point to Point unto the End; 

T hat done, if ought remain there ſhall, 
Aud irebled Cyphers for a Decimal. 


EXAMPLE 
Let it be required to Extract the Cube Root of 46636. 


- 


1. Firſt, Point your Number as directed, whereby you 
may ſee the Root will have but two Places. 

- 2. Seek the greateſt Root of your firſt pe- 
riod 46, which by the aforegoing Table you 466 56 (3 
will find to be 3; which place in your Quoti- * *- 
ent, and the Cube thereof 2 7 place under 46. 27 
SubtraQ 27 from 46, and there will reſt 19, — 
as you ſee, if you obſerve the Work: This is 19 
your firſt Work, and no more to be repeated. 

3. To your Remainder 19, bring down your next and 
laſt Period 656, and it will make 19656 for a Dividend; 
then Square your Quotient, 3 makes 9, which multiply by 
300, produceth 2700 for a Diviſor. Seek, how oft 2 in 193 
Anſ.But 6 times, becauſe of the Increaſe that will come 
from my Quotient. Then I multiply my Diviſor by 6, and 
the Product 16200 I place orderly under my Dividend, ha- 
9 them with a ſmall Line, then proceed to 
find the Encreaſe coming from my Quotient —— ſquare 
your laſt Figure 6, facit 36, which multiply by the reſt of 
your Quotient here by 3, facit 108, and this by 30, facit 
3240, which place orderly under my laſt Number 162003 
then Cube the Figure laſt placed in your Quotient, here 6 
facit 216, which place orderly under your laſt Number 

3240, and add your 3 Subducends (for ſo many you have in 
every Operation after the firſt) into one Sum, facit i 9656; 
and ſeeing it is equal to my Dividend, and no more Peri- 
. ods to bring down, I ſee my Work is finiſhed, and my 
Number a right Cube Number, and the Root is 36. 
Note, As many Operations or Periods as you have, ex- 
cept the firſt, ſo oft this laſt Work is to be repeated, 


Seq 
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See the Work. 
© 46656 (36 Quote equal the Root. 
27 


2700) 19656 Diyidend, -— 


mn —————_———_——_——_ 


16200 
3240 C Subducends. 


216 


— 


Sum 19656 Prom Dividend Sub. 


Reſt co 
PROOF. 
Root 36 - Square 1296 
36 Root 36 
216 7775 
108 3888 
Square 1296 466 56 Cube. 


EXAMPLE IL 
Let it be required to find the Cube Root of this Num- 
ber 673373097125. 


1. Firſt, I point my Number, by which I ſee my Root 


will bave four Places. 
2. Next, Seek the greateſt Root of your firſt Period 


673, which by the Table is 8, which place in your Quote, 
and the Cube thereof 512, place under 672, and Sub- 
tract, Reſt 161 ; this is the firſt Work, and no more 
to be repeated. 


673373097125 (8 


512 


— — 


151 


3. To the Remainder 161, bring down your nextPeriod 
373, makes 161373 for a Dividend, to which 19200 (be- 
ing 300 times the Square of 8 your Quotient) is * 


— — — — 
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and conſidering how oft my Diviſor is contained in m 
Dividend (ſo as to allow E for my Subducends) 
find it) N 7 in the Quotient, by which multi- 
lying my Diviſor, the Product I place under my Divi- 
Jend or my firſt Subducend. Next I ſquare my laſt Fi- 
gure 7, which multiplied by 8, and then by 30, gives 
11760 for my ſecond Subducend, which I place under my 
laſt, and the Cube of 7 my laſt quoted Figure is my third 
Subducend, which I place under the other two, and ad- 
ding them, the Sum is 146503, which I Subtract from 
my Dividend, and the Remainder is 14870, then will 
\ the Work appear thus. | 


673373097125 (87 


512 


x. Diviſor 19200) 161374 Dividend 1. 


134400 5 
11760 ESubducends 
343.3 


— — —_—__ 


Sum 146 503 From Dividend Subtract. 
Reſt 14870 


3. To this Remainder bring down your ao, 
then will your ſecond Dividend be 14870097, to which 
2270700 (being zoo times the Square r PRs 
87) is the Diviſor, and dividing by the Gutes ore 
iven, I find the next Figure of my Root to be 6, and m 
Subducend is 13624200, ſquare 6 facit 36, whic 
multiplied by 87, makes 3132, and this by 30, gives 


_ 93960 for my ſecond Subducend, and the Cube of 6, 
1 which is 216, is my third Subducend, which placed as 
before taught, and as you ſee, in the Work, and then 
added, the Sum is 13718376, which I ſubtract from 
my laſt Dividend, and the Remainder is 1151721, 
Then will the Work appear as inthe following Opera- 
tion. a 


6733730 


F 
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\ 673373097125 (876 


512 


1. Diviſor 19200) 161373 Dividend (19 


1344000 
11760 $Subducends 
343 


Sum 1456503 From Dividend Jub. | 


— 


2. Diviſor 22700) 14870097 Dividend (2) + | 


13624200 


9596 þ Subducends 


216 5 


Sum 13718376 From Dividend Sub. 


Reſt 115172 


4. To this Remainder bring down the laſt Period r2 5, 
and your third and laſt Dividend will be 1151721125, to 
which 2302 12800 is Diviſor, which is zoo times the 
Square of 876 your Quotient, and Dividing as before, I 
find my fourth Figure to be 5, and my firſt Subducend is 
1151c64coo, and mul. $76 by the Square of 5, and that 
by 30, gives 6570co0 for my ſecond Subducend, and the 
Cube of 5, to wit, 125 is my third Subducend, whigh 
added into one Sum, makes 11517211253 and ſeeing it is 
equal to my laſt Dividend, and no more to bring down, 
I ſee my Work is finiſhed, and the Number givep, 3 
right Cube Number; and my Root ſought is 8765. And 

the whole Work appears as here. 


68 6733750. 
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673373097125 ($765 
48 


(r.) Diviſor x92co) 161373 Dividend (1.) 


— —— 


134400 | 
11760 ESubducends 
7.908 
— — 
Sum = 146503 From Dividend Sub. 


— —— 


(2.) Diviſor 2270700) 14870097 Dividend (2.) 


19666400 
93960 CSublacends 
ns 
Sum 13728936. From Dividend Suh. 
( 3,Divifor: 30212800) 1 II 5172112 5 Dividend (z.) 


9 


115106400 


657000 85 ubducends. 
+ F 1% 


— 


Sum 1151721125 From Divid. Sub. 


_ 
P R 2 O F. 
| | = 3 
Root 77 _— "Mato ly 76825225 Square 
de e 17 8765 
43823 4 
32590 460951350 
61355 $37776575 
50120 614601 800 
— | — 
76825225 Square. 673373097125 Cube, 


Butif your Number to be extracted have aRemainder, 
it is den an irrational Number,and the exact Root cannot 


by 


Extraction of the Cube Root: 
by Art be diſcovered, though you may find it near enou gh 


for Practice; if to the Remainder in every Operation you 
add 3 Cyphers, and ſo work as far as you will. 


| EXAMPLE. 

Let it be required to extract the Cube Root of 282, 
or which is the ſame, to find the fide of that Cubical 
Veſſel which ſhall juſt contain a Gallon of Ale, being 
282 Solid Inches. 


T he Work. 
282 (6.5 57 
216 
10509) 66000 
Seeing there will be] .54000J 
but one Point in the gi- 4500 
ven Number, the Inte- 125 
gral Part of the Root is — 
found by Inſpection by 5862 5 
your Table, and is fix 3 
Inches; then adding three 1267500) 7375000 
Cyphers to every Re- * G4 
mainder throughout the 6337500 
whole Operation, I find! 48750 
the FraQional Part, to I25 
three Places of Decimals, eee, 
to be .557 3 fo that the 6386375 
fide of the Cubical Veſſel 3 
is fix Inches and 357 Parts] 188907500) 988625000 
of a Thouſand. And thus| ———— 
of any other. 900952500 
be 5 962850 
343 
— — 
| 901915693 
Remainder 86709309 


And after this manner may the Cube of any Fraction, 
or mixt Number be found, by reducing the Fractional 
Part into Decimals, either of 3, 6, 9 or 12 Places, as you 
deſire your Root to be leſs or more exact: = 
Ggz 80⁰ 


227 
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So if the Cube Root of 4 were required, the Work to 
31 Places of Decimals would ſtand thus, and the Root will 
908. 40 . | 


See the Work. 


+7 50coccco (.908 


243 coc) 21000000 


RG _— am 


19640000 
1728CO 
512 


f * * —_—_—— _— 
l 
i 


—— 


20013312 


9 


| | Reſt 986688 
1 So the Cube Rcot of 2 51 will be 2.9481, and ſo of 
5 | 4 any other. 3 | | | 
1 But if your mixt Number or Fraction be commenſura- 
1 ble to its Root, then you may extract the Cube Root of 
it the Numerator, for the Numerator of the Root, and the 
Cube Root of the Denominator for the Denominator of 
the ſaid Root; ſo the Cube Root of zZ will be 3, for the 
Cube Root of 27 is 3, and of 64 is 4, which is 3 and 
ſo of any other. 4 

But if your Fraction or mixt Number be incommenſu- 
rable to its Root, you muſt work as before, or if you ha ve 
no preſent Occaſion for it, you may prefix its radical Sign. 
So the Cube Root of ; woul be expreſſed thus, n z 
and ſo of any other 

As in the Square Root, ſo here I will ſhew you how to 
find the Cube Root of an Irrational Number near, with- 
out the Uſe of Decimal Fractions, and it is thus: 

After yeu have found the Integral Part of your Root, to 
the Treble thereof add Unity, and that Sum added to the 
Square of the {aid Root tripled, is the Denominator, to 
which the Remainder is Numerator ; ſo the Cube Root 
of 282 will be-found to be 6, which is near enough for 
ordinary Practice, or which is the ſame, if you find the dif- 
ference betwixt the Cube of the Root, and the Cube of 
the Root Pius Unity, you ha ve the Denominator as before, 
For 
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For the Cube of the Root 6 is 216, and the Cube of 
127, Which is the Denominator as before. 


The U T e of the $, quare and Cube 
Roots. 


H E R E follow ſome Uſes of the Square and Cube 
Rovnrs, both in Arithmetick and —— 


PROBLEM I. 1 
To find a Mean Proportional between any two Num- 
bers given. | 


RULE | 

The Square Root of the Product of the given Num- 
bers is the Mean Proportional ſought. 

So a Mean Proportional betwixt 16 and 64 will be 32, 

This Problem is of excellent Uſe in finding the Side of 
a Square equal to any Parallelogram, Rhembus, Rom 
boides, Triangle, or regular Polygon. 

For if in a Parallelogram you ſuppoſe the two Sides, or 
in a Rhombus or Rhombvides, the Side and Perpendicular 
falling thereon : In a Triangle, the Baſe and # the 2 
or Perpendicular and 4 the Baſe ; and in a Regular Poly- 
gon, the 3 Perimeter and Perpendicular, or + Perpendicu- 
lar and Perimeter 3 I ſay, if you ſuppoſe them as two 
Numbers given, and by the foregoing Problem find a 
= Proportional given, is the Side of a Square equal 
ought. 

4 this Problem by Conſequence follows Prob. 2. 


Y R O H. II. 
To find the Side of a Square equal in Area, to any 
given Superficies whatſvever. | " 
* AER : 
The Square Root of the Content of any given Super- 
ficies is the Side of the Square equal ſought, 


80 


cimals 12.649111. 
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So if the Content of a given Circle be 160, the Side of 
the Square equal will be 12 57 fere, or more exact inDe-- 

Here if you ſuppoſe the Content to be the Product of 
two Numbers, as in many Caſes it is, it will be the ſame 
as to find aMeanProportional betwixt thoſe two Numbers. 

id ik P ROB. III. | 

The Area of a Circle given, to find the Diameter. 

RULE. | 

As 355: to 452, oras 1 to 1.273239 :: ſo the Area: to 
the Square of the Diameter. t 

What length of a Cord will fit totye to a Cow-Tail, the 
other End fixed in the Ground, to let her have Liberty 
of eating an Acre of Graſs and no more, ſuppoſing the 
Cow and Tail to be 5 Yards and a half. 

Say, as 355 : to 452;: ſo 160 being the Area of a 
Circle, whoſe Content is an Acre: to 203.7183, whoſe 
Square Root is the Diameter, (v2) 14.273 Perches, 
the Semi-diameter is 7.136, from which ſubtra& one 
Perch for the Cow and Tail, rett 6.136 Perch for the 
Length of the Cord. 18 Frey 

PR OB. Iv. | 
The Area of a Circle given, to find the Periphery, 
| R UT. E N 

Say, as 113 to 1420, or as I to 12.5663, ſo the Area 
to the Square of the Periphery. | | 

So if the Area of a Circle be 160, the Periphery will 
be found to be 44.84 fere. | TY 

#F:K10; + V. 


The Sum of the Squares of twoNumbers, together with 


_ the Square of the 5 Sum being given, to find the N umbers. 


Be 1 - 1 | 
From the Sum of the Squares ſubtract the doubled 


Square of the 5 Sum, half the Remainder is the Square 
of z their Difference; and if to the 5 Sum you add their 


half Difference, you have the greater Number, and by 


GubtraQion, theleſs. | 
Let the Sum of the Squares of 2 Numb. be 316r, and 
the Square of their 4 Sum 1560.25, and let the 2 Num- 
+3 6 
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The doubled Square of the = Sum is 3120.5 which ſub. 
from the Sum of the Squares 316m, there will reſt 40.5, 
half of which is 20.25, whoſe Square Root is 4.5, and is 
the 3 diff. which add to the Square Root of 1560. 25 (vis.) 
39.5, and it will give 44, the greater Number; and if 
you ſub. 4.5 from 39.5 you have the leſs, to wit, 35. 


D RO B. VI. 


The Sum of the * of two Numbers, together 
with the Square of their 4 Diff. being given, to find the 
Numbers themſelves. | *. | 


R VZ E. 


From the + Sum ſubtract the Square of 3; their Diff. the 
Remainder is the Square of the; Sym of thoſe two 
Numbers, then work by the laſt. | 

Let the Sum of the Squares of two Numbers be 3161, 
and the Square of their half diff. is 20.25; I demand the 
two Numbers. | 

Half the Sum of the Squares is 1530, 5, from which ſub. 
20.25, the Square of their half diff, reſt 1560.25, whoſe 
Square Root is 39.5, which is the 5 Sum; and the Square 
Root of 20.25, is 4.5, then the Sum of 4.5 and 39.5 is 44, 
the greater Number; and their diff. is 35, the leſs Numb. 


PROZB. VII. 


The Sum of the Squares of the half Sum, and half the 
difference of two Numbers, with one of them, being 
given, to find the other. The Rule follows. 

From the doubled Sum of the ſaid Squares ſybtraR the 
Square of the given Number, the Remainder is the 
Square of the Number required. | 

Let the S im of the Squares of 4 the Sum, and + the 
diff. of 2 Numbers be 1580.5; and let the leſs Number 
be 35, from 3161, the double Sum of the Squares, ſubtract 
1225, the Square of 35, the Remainder is 1936, whoſe 
Square Root is 44, which is the other Number. 


P R O V. VIII. 


Any two Sides of a right-angled Triangle being given, 
to find the third Side. 

In this uſeful Problem lies hid a great part of the Mathe- 
maticks, the Invention whereof is fathered upon Pytha- 
goras 3 the Demonſtration thereof, Euclia hath in _ 

47t 


\þ aa 4 
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47th Propofition of the firſt Book of his Elements of G:0- 
metry ; where it is proved that the Square of the Hypo- 
thenuſe, or longeſt Side of a right-angled Triangle, is 
equal to the Sum of the Squares of the Baſe and Perpen- 
dicular, or the other two Sides. # 

In the annexed Triangle 4 B C, let the Baſe or Ground 
AB, repreſent the Breadth of a Moat or Ditch, and let the 
Perpendicular ZC, repreſent the er of a Caſtle, 
Tower, or City Wall, and let the Hypothenuſe, or longeſt 
Side, repreſent the length of a Scaling Ladder. 


C 


Let the Baſe AP, 
or the Breadth of the 
Ditch be 40 Yards, 


and the Perpendicu- V 
lar ZC, or the Height D 
of the Wall be 30 0 
Yards ; What Length | * 
will the Hypothenuſe 0 Tara, 
AC, or the Scaling A | „ 
Ladder be ? 5 


RV L E. 


The Square Root of the Sum of the Squares of the 
Baſe and Perpendicular, is the Length of the Hy pothenuſe. 

Anſw. 50 Yards the Length of the Ladder, | 

For the Square of the Baſe 40 is 1600 

And theSquare of the Perpend. 30 is 900 


— — 


The Sum is 2 500 (50 the Root. 


+ I 


— 
OOO 


But if the Breadth of the Ditch were required, and 
the Perpend. and Hypothenuſe were given, then this is 
The RULE. 


The Square Root of the Difference of the Squares of 
the Hypothenuſe and Perpendicular, is the Length of the 
Baſe, or Breadth of the Ditch, | 

| Far 


* 


n 


CA 


* 
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For the Square of the Hypot. AC is 2500 
And the Square of the Perpend. BCis 900 


| Diff. 1600 (40 Root 
Here you ſee the Baſe is 40. EY 
| 16 
coo 


And if 2 C were required from the given ſides AB, 
and AC, then the ſquare Root of the Difference of the 
Diſtance of the Squares of the Hypothenuſe and Baſe, is 
the Height of the Perpendicular, or & C. 


Y R O . IX. 
To divide a Number given by Extreme and Mean 
Proportion. 
RULE. 


Multiply the Square of your given Number by 5, and. 


divide the Prod. by 4, and from the ſquare Root of the 
Quotient Subtract z, your * Number, the Remainder 
is the greater Portion, which ſubtract from the whole, 
gives the leſs. | 

Let the given Number be 12, whoſe Square is 144, 
which multiplied by 5 produceth 720, which Product di- 
vided by four, gives 180, whoſe ſquare Root is 1575, 
from which ſubtra& 6, 4 your given Number, reſt ) 55 
for your greater part, which ſubtracted from the whole 


Number 12 gives 43 for the leſs. 


P R 0 . X. 

Any Number of Men being given, to form them into 
a Square Battle, or to find the Number of Ranks and 
File, - 

RULE. 

The ſquare Root of the Number of Men given, is the 
Number of Men either in Rank or File. 

Let there be an Army of Men of 32400, and let us form 
them into a Square Battle; extract the Square Root of 
32400, and it will be found to be 180, which ſhews there 
will be 180 Men in Rank, and as many in File. 


Hh . See 
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See the Work. 
32400 (180 Root. 


1 


28) 224 
224 


3 | ak: = 5 
Thus much ſhall ſuffice for the Uſe of the ſquare Root: 
We will now proceed to ſome Uſes of the Cube Root. 
The chief Uſe of the Cube Root, is to find out a Pro- 
portion between like Solids, as Globes, Cylinders, Cubes, 


Oc. | 
R O J. I. l 
If a Bullet of Braſs of 8 Inches Diameter weigh 72 
Pound, What ſhall a Bullet of Braſs weigh, whoſe Dia- 
meter is 4 Inches? 2 9 
RULE. 


Since like Solids are in Triple Proportion to their Ho- 
mologous Sides, Niameters, Lines, Sc. it holds 

As the Cube of the Diameter given : 

To the Weight thereof : : E 

So the Cube of the Diameter ſought : 

To the weight thereof: 


See the Work. 
#617 + | 10. C. D. 
. If 513 1 12 3. 2 64 


288 Facit 9 Pound. 


912) 4608 ( 
4508 


* 4s 
D R O . II. | 
If a Ship of 100 Tun be 44 Foot long at the Keel, 


of what length ſhall the Keel be of a Ship of 220 Tun? 
| Say, 


The Uſe of the Square and Cube Roots. 235 
Say, as 100: to the Cube of 44, (viz.) $5184: : | 
So 220; to 187404.80 whoſe Cube Root is 57.225, the 
length of the Keel ſought. | 

Pp R 0 3B. 5 III. 

The Side of the Cube being given, to ſind the Side of 
that Cube that ſhall be double, treble, Sc. in Quantity 
to the given Cubte. | 

| R UL E. 

Cube your Side given, and multiply it by 2, 3, Sc. The 

Cube Root of the Product is the Side ſought. 
There is a Cubical Veſſel whoſe Side is 12 Inches, and 
it is required to find the ſide of that Veſſel which ſhall 


contain 3 times as much. 
The Cube of 12 is 1728 


. Multiply by 3 ag: 3 
| A. 3184 Product. 
The Cube Root of which Product is 17. 306, the Side 


ſought. 55 65 | | 
After the fame Method may you find a Side that ſhall 
contain z as much, 4 as much, or any other given Quantity. 


* W PEE.” 
To find the Side of a Cube that ſhall be equal in So- 
lidity to any given Solid,. as Globe, Cylinder, Priſm, 
Cone, or ſuch like. 
RULE. 


The Cube Root of the Solid Content of any Solid Body 
given, is the Side of the Cube of equal Solidity. 

So, if the Content of a Globe were found to be 156253 
ſolid Inches, ſeek the Cube Root of 15525, which is 
25, Which is the fide of a Cube of equal Capacity, 


P R O B. V. 
Between 2 Numbers gi ven, to find 2 mean Proportionals, 


RUL EZ. 
Multiply the leſs Extreme by the Cube Root of the 
Quotient, of the greater Extreme divided by the leſs, the 


Product is ths lefler of the two mean Proportionals, 
{ * 7 which 
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which multiplied by the {aid Cube Root, gives the grea- 
ter Mean ſought : So if two mean Proportionals betwixt 
6 and 162 were _ they would be found to be 18 
ard 54, for 162 divided by 6, quotes 27, whoſe Cube Root 
is 3, by which multiplying 6, the leſs Extreme, gives 18 
for the leſs Mean ; and 18 multiplied by the ſame Root 
3, gives 54 for the Greater ; or if you divide the greater 
__ by the ſame Root, it quotes the leſſer Mean as be- 
ore, 
P R-0:B, VI. 

The Concave Diamgter of 2 Guns being known, toge- 
ther with the Quantity of Gun. powder ſufficient to charge 
one, to find what will be ſufficient to charge the other. 
The Capacities are one to another, as the Cubes of their 
Diameters. | | 

EXAMPLE. 

If. 43 Pound of Gun-powder be fufficient to charge a 
Gun, whoſe Concave Diameter is one Inch 2, or 1. 5, how 
much Gun powder will ſuffice to charge a Gun whoſe 
Concave Diameter is 7 Inches? Anſ. 43 Pound and Z;. 


Say, as 2.375 is to. 43: : fo 343 is to 43.) Pound. 
But if the Gun powder given and required, be of dif- 


ſerent Strengths, the Queſtion requires two Operations, 
the firſt of which finds the Quantity either of a ſtronger 
or weaker ſort, and the Proportion is Inverſe, the iT is 
as in this Example. Many more Uſes might be named, 
but let this ſuffice in this place. | | 


159 


Simple INTEREST. 


WE ſhall proceed now to Intereſt of Money, wherein 
| the greateſt and moſt uſeful Practice ot Decimal 
Jrithmetick conſiſts. | 

When a Sum of Money is lent by one to another for any 
time agreed on, and an Allowance granted for the Loan of 
the ſame : Here the Money ſo Lent is called the Principal 
er Stock, andthe Allowance or Gain is called the Intereſt. 


In- 
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Intereſt formerly was very high, vis. 12, ro, or 8, per 
Cent. per Annum, but by an Act of Parliament made in 
Auguſt, 1660, it was brought down to 6 per Cent. per 
Annum, and is now at 5 fince 12 of Q. Anne, above which 
no Perſon dare pretend to take, or any obliged to give. 

And a ſufficient Perſon may have Money in moſt 
Places at 5 per Cent. per Annum, and in ſome Places 
for leſs. 

Intereſt is either Simple or Compound. 

When a Sum of Money is lent, and the Intereſt thereof, 
when due, is not paid, but kept inthe Borrower's hands, 
and yet becomes not a part of the Principal, then it is call- 
ed Simple Intereſt. | 

The Buſineſs of Simple Intereſt is performed by a Rank 
of Numbers Arithmetically proportional, from which na- 
turally will ariſe this Theorem. ; 

If a pair of Ranks of Numbers ſhall be ſo poſited, as 
to have the ſame common Ratio betwixt every pair of 
Correſpondents 3 then it follows, That the Numbers 
themſelves, their Correſpondent Sums, and Correſpon- 
dent Differences, have the ſame common Ratio. 


ILLUSTRATION: 


2. 8 6. 40 
3; + bg T' + $4 
4. 16 8. 4.0 
5 . 20 9 4.5 
14. 56 3.0 . 15.0 


In the firſt pair of Ranks the Ratio is 4, then you may 
take any Number in the firſt Rank of the firſt Pair, ſup- 
poſe 4, then it holds. 

As 4 to 16 :: fo 14: to 56, & Contra underſtand the 
ſame in the ſecond pair of Ranks. 

In the Solution of Queſtions of Simple Intereſt, four 
things are to be confidered. 

Firſt, The Principal or Money lent : Secondly, The 
Time for which it is lent: Thirdly, The Rate or Gain, 
22 of one Pound in a Tear: And, Fourthly, The 

mount. ; 


Any 


8 


Any three of theſe being given, to find the fourth, as 
in theſe four Propoſitions following. | 


* 


PROP. I. | 
Principal, Rate, and Time given, to find the Amount, 


RULE. \ 
To the Product of the Rate, multiplied by the Time, 
add Unity ; that Sum multiplied by the Principal, gives 
the Amount. | 


STAAT 
What will 20 J. amount to, forborn ) Years, at 6 per 
Cent. Simple Intereſt ? | 
| Principal 20 J. Rate . c l. Time 7 Years. 


T he Wark. 
| 06 


7 


— — 
1.42 
20 


28.40 Anſwer 28 l. 85. 


EXAMPLE I. | 
What will 36 Pound amount to, lent from May the 
oth, 1712. until November the 1 5th next following, ſimple 
Intereſt, being computed at 5 per Cent. Principal 36, Rate 
05, Time .526? Anſw. 36 l. 185. 11 4.5. 


526 
V 


13 Months I Year 1.02630 
4 Weeks = 1 Month 36 
7 Days =1 Week — — 

| 615780 
307890 


— 


36.946 80 


And | 


And ſeeing the Time is both 
given and required in Years 
and Parts, we have annexed 
a Decimal Table thereof ; ſup- 
poſing a Year the Integer, and 
divided, as noted before; the 
Uſe is the ſame as other Deci- 
mal 'Tables, and needs no Ex- 
plication. | 

Betwixt May the gth, and 
November the 1yth, are 192 
Days, gathered as in the an- 
nexed Work; and by the an- 
nexed Decimal Table is found 
to be 6 Months, 3 Weeks, and 
z Days; the Decimal of which 
is .526027 3 and becauſe the 
fourth Figure is a Cypher, we 
have only uſed three Places, 
they being ſufficient to find the 
Days in every Month; obſerve 
this old Rule: 


* Thirty Days hath September, 
April, June and November; 
All the reſt have T hirty One, 
Excepting February alone, 

Which hath but 28 Days clear, 
And 29 every Leap Tear. 


Simple Intereſt. + 

1.4 Decimal Tu 

Time, on 
Tear the Inte- 
2 Er. 


Men. Der. Days 


ble 


239 


F 


12 
11 
10 

2 


920548 
843835 
767123 
690411 
613698 


336 
308 


280 
252 
224 


536986 
460 
383561 
306849 
230137 


1233424 
-076712 


Weeks\Dec.| Days 
1 

14 

7 


238356 
Days Decimals. 


— 2897 ww aw © 


21 


11.019178 


. 016438 
013698 
010959? 
008219 


005479 


— 2888 


rg 


002739 
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And that nothing may |” 
be wanting, we _ Xx e TABLE, 
ded a ſmall Table, which 1 

ives the number of Days 34 24 | Fanuary | 00 320 

twixt any two given 5 275 
Times with much eaſe; as 1202435 
for Example, 1511214 

1. From the beginnin 181 | 184 
of the Year, to the 11th 4 212153 
July, what number of 243122 
Days? 2731 92 

eve againſt uly, on the 304 61 
Right hand, I find 181 and 4334 
11 Days more makes 192, 1395 
the Anſwer. 5 | 

2. Betwixt May the 9th, and September the 15th next 
following, how many Days? Subtract May 120 plus 9, e- 
qual 129 ; from Seprember 243 plus 17, equal 260, reſt 
131, the number of Days ſought. | 
3. From the 5th of November, 1712, to the 16th of 
May 1715, how many Days? | 

Add 25, the complement of 5, to zo (the Days in No- 
vember) to 31 dee! on the Left-hand November, and to 
that Sum add 120, for May, plus 16, the Sum is 1923 
and thoſe are the number of Days ſought. 

But to proceed, | 


PROP. II. 
The Amount, Rate, and Time being given, to find 
the Principal. | 
RULE. 


To the Rate multiplied by the Time, add Unity, by 
which dividing the Amount, quotes the Principal, 


EXAMPLE. 


What preſent Money will pay a Debt of 28 J. 8s. due 
Tevch Years hence, at 6 per Cent. ſimple Intereſt? Amount 
28.41. Rate .06, Time 7 Years. Anſw. 20 l. 


Ocfober | 273 31 
31] November 304 30 
oo December 334 31 


The 
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The Work. 
06 
3 
1.42) 28.4 (201, 
284 


O 


EXAMPLE I. 


What preſent Money will pay a Debt of 36.9468, or 
36 J. 18 5. 114 4 due 192 Days, or 6 Months, 3 Weeks 
and 3 Days hence, Rebate being allowed, at 5 per Cent. 
Simple Intereſt. Amount 36,9468, Rate .o5. Time.526. 
Anſwer 361. 


The Work. 
+526 
05 
— 
1. 2630) 36.9468 (361, 
3078909 


— 


615780 
615780 


— 


- 


P R O P. III. 
Principal, Amount, and Rate given, to find the Time. 


RUL E. 


From the Amount Subtract the Principal, the Dif- 
ference divided by the Product of the Principal and 
Rate, gives the Time. 


EXAMPLE... 


In what time will 20 J. raiſe a Stock of 281. 8 8. or 28.4 
at 6 percent. Simple Intereſt? Principal 200. Amount 28.4 


Rate. os. Anſfaer in 7 Years, 
li The 


242 Simple * 


The Wo 
128.4 
20 20 
O6 — 
2 1. zo) 8.40 (7 
1.20 840 
2 


| EXAMPLE II. 

In what time will 36 Pound amount to 36.9458, or 
36 l. 18 5. 114.3 at 5 per Cent. Simple Intereſt ? Princi- 
pal 36, Amount 26.9468, Rate. 05. Anſwer in 6 Months, 
3 Weeks and ; Days, | 


1.80) .9468 (526 = 192 Days, or 
36 p 6 Months, 3 Weeks, 
05 900 and 3 Days. 


PROP. IV. 


The Principal, Time, and Amount given, to find the 
Rate. f | 
| AUR. 
From the Amount ſubtract the Principal, the Remain. 


der divided by the Product of the Principal and Time, 
gives the Rate. 


E x 4 


. Simple Intereſt, 243 


EXAMPLE 


At what rate of Simple Intereſt will 201, amount to 
28.4 in) Years? Anſwer 6 per Cent. 


The Work. 
20 28.4 
7 20 


140) 8.40 (06 
840 
— 
© 


EAMP LE II 
If 36 J. amount to 36.9468, or 36 l. 18s. 11 4. 4 in 6 
Months, 3 Weeks and 3 Days, what rate of Simple In- 
tereſt is implied in this Bargain? Principal 36, Time. 526, 
Amount 36.9468. Anſwer 5 per Cent. 


T be Work. 
+526 36.9468 
36 36.0 
3156 18.936) .94680 (. o 
1578 946 80 
18.936 © 


The two firſt Propoſitions being of moſt common Uſe, 
I have annexed two Tables, which give the Amount and 
Rebate, or the preſent Worth of any Sum of Money for 
any time under 32 Years; the Conſtruction of them lies 
in the Propoſitions themſelves, by making one Pound the 
Principal in the firſt, and one Pound the Amount in the 
— ; or if you divide Unity by the Number in tho 
firſt Table, the Quotient is the Numbers in the ſecond. 


L's. g T alle 


- 


| 
| 
4 
i 
| 
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TABLE I. 


Shewing the A- 
þnou7:t of one Pound 
[for 31 Years, at 5 | 
and 6'pe 
Simple Intereſt. 


r Cent. 


Tear 4 


oO © Ga ſaw t 


EI 
1.05 1. 06 
1.15 ; 1.13 


1.55 


1.80 1.96 
1.85 2.02 
1.90 ; 2.62 
I-95 {2.14 
2,00 12.20 


U—— 


Hom 

2.05 2.26 
2. 1012.32 
2.15 2.38 


— 


„ EIr—_ 


"TABLE IL | 


- | Shewins the Rebat 


of One Pound for 31 
Tears, at 5 and 6 per 
Cent, Simple Intereſt. 


+$00000 
769230 
740740 
714286 
689655 
666666 
645161 
62 ooo 
60606 
588235 
571428 
555555 
540540 
526315 
512820 
+ 500000 
487804 
476190 
465116 
454545 
444444 
434781 
425532 
416666 
408163 


.400000 |. 


_ — 


6 


«94.3396 
892857 
847457 
806451 
769230 


—— — 


735294 
304225 
675675 
649350 
2 5ooo 


602409 
381395 
361797 
543478 
526315 
510204 
495049 
480769 
4672 89 
454545 
442477 


431034 
420168 


92157 L349 |__ 


* 
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In the Uſe of theſe Tables, the Proportion runs 

As 1 :to the Tabular Number :: So the Sum of Money 
given: to the Anſwer ſought. And ſeeing the firſt Number 
is an Unit, the whole Work requires only a fingle Multi- 
ptication, as in the Examples following may be ſeen. 


EXAMPLE. 
In the Uſe of the firſt Table. 


What will 20 l. amount to, forborn ) Years, at 6 per 
Cent. Simple Intereſt? Anſiver 28 l. 8 5. 
Tabular Number anſwering 7 Years, and under 6 per 


Cent. in the firſt Table is 1.42 
Multiply by 20 
28.40 


EXAMPLE Il. 


What will 3 J. 17 s. 6 4. amount to, forborn 21 Years, 
at 5 per Cent. Simple Intereſt ? Anſw. 7. 18 . 10 d. 5. 
Tabular Number under 5 per Cent. and anſwering 
21 Years, 18 2.05 
Multiply by the Principal 3.875 
| I025 
1435 
1640 
615 


— — 


7.94375 


EXAMPLE II. 


In the Uſe of the ſecond Table. 
What ready Money will pay a Debt of 28 J. 8 5. due y 
Years hence, at 6 per Cent. Simple Intereſt ? Anſwer 20 l. 
Tabular Number againſt 7 Years, and under 6 per 
Cent. is 704225 
Multiply by the Debt 28.4 


5633800 
1408450 


* 


19.999990 


EXAM: 
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| EXAMPLE IV. | | 
What ready Money will pay a Debt of 12 J. 12 5. 64. 

due 20 Years hence, Rebate being allow'd, at 5 per Cent. 

Simple Intereſt? Anſwer 61.65. 3 d. 

Tabular Number againft 20 Years, and under 5 per 


Cent. # is . 500000 
Multiply by the Debt 12.825 
product 6.3125 


And thus may any Queſtion of this Nature be re- 
ſolved, if the Time given be even Years; but if not, uſe 
the Propofitions themſelves, as was ſhewn before. 


SECT. I. 


But if your Queſtion be concerning Annual Rents, Pay- 
ments, or Annuities to be bought or ſold for ſome Time, 
then you are to confider it under theſe four Particulars. 

Firſt, The Annuity or Penſion, 

Secondly, The Time of Continuance. 

Thirdly, The Rate of Intereſt. 

Fourthly, The preſent Worth. 

Any three of theſe being given, the fourth thence may 
— found, as in the four following Propoſitions may be 

een. 
PROPOSITION I. 


Annuity, Rate, and Time given, to find the preſent 


Worth. 
NU 


To the Square of the Time multiplied by the Rate, add 
the Double of the Time, from which ſubtract the Rate 
multiplied by the Time, the Remainder multiplied by 
the Annuity, and that Product divided by the double of 
the Rate, multiplied by the Time, plus 2, the Quotient 
is the preſent Worth. 

r. 

What is an Annuity of 20 J. per Annum clear Value, 
to be ſold for 7 Years, worth in ready Money, Simple In- 
tereſt being computed at 6 fer Cent? Anſ. 1161.65. 
9 d. 4. ſere. 

Annuity 20 l. Time 7 Years, Rate. 06 

The 
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The Work. 12 
16.52 7 


20 —ñ 


49 = ſquare Time 27 "10 (116.333 28g 
os = the Rate 2-84)330 2 ( 35 


2.94 5 464 
14 O6 284 
16.94 b 800 
42 43 Lia. © 
0-3) 960 
16.52 852 
1030 
852 
2280 
2272 


| 8 
EXAMPLE I. 


There is an Annuity of 12 J. 105. per Annum to conti- 


nue 21 Years, what is it worth at 5 per Cent. Simple In- 
tereſt? Anſwer 192 l. 15. 545. 


Annuity 12.5 J. Time 21 Years Rate .o5. 


The Work. 
12. 5 Annuity 
63 
21 6650 AY 
375 

21 " 750 

21 RE © 4.1) 787. 5 (192-0731 

2 
3 42 ar 
441 21 377 


05 05 * 369 


DD EEE - 
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| PROP. II. 

.. Preſent Worth, Time, and Rate given, to find the 

Annu'ty. | 7 
RUL E. 


Multiply the double of the Rate multiplied by the 
Time plus 2, by the preſent Worth; that Product divi- 
ded by the Square of the Time, multiplied by the Rate, 
plus the double of the Time, ninus the Rate multiplied 
by the Time, the Quotient is the Annuity, 


EXAMPLE. 


What Annuity to continue ) Tears at 6 per Cent. Sim- 
ple Intereſt, will 204. Purchaſe ? Anſ.31.8s. 9 4.3 fere. 
Preſent Worth 201. Time 7 Years, Rate . oc. 


T be Work. 
12 
49 
. 06 
2.54 — 
20 2.94 
— — 14. 
16.52) 56. 80 (3.4382 
4956 16.94 
— — 42 
7240 OT 
6608 16.52 
6320 
4956 
-13640 
13216 
— 
4240 


What Annuity to continue 21 Years, will 192.0731 . 
er 192 l. 15. 5 d. purchaſe at 5 per Cent. Simple In- 
tereſt? | 

Purchaſe Money 192.07 31 l. Time 21 Tears, Rate .05. 


R VL. 
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RULE. 
Purchaſe Mone | 192.0737 j. 
Product of the Jouble of the 2 DD __ 
multiplied bythe Time plus 2 isS © 4703 P. 
63) 7875 (12.3 
63 
157 
Anſwer 12 1. 105. 126 
315 
315 
2 
This is the Converſe of Queſtion the 2d, and Propoſi- 


tion the firſt, aforegoing. 


P R O P. III. 
The Annuity, preſent Worth, and Time being giren, 


to find the Rate of Intereſt. 


RUL E. 


The Product of the Annuityand Time, minus the pre- 
ſent Worth, being multiplied by 2, and divided by the 
Sum of double the preſent Worth, multiplied by the 
Time, plus the Annuity multiplied by the Time, iuus 
the Annuity multiplied by the Square of the Time, the 
Quotient is the Rate. 


EXAMPLE I, | 
At what rate of fimple Intereſt will 116.3 38, or 116 J. 
65. 94. 4 purchaſe an Annuity of 20 l. to continue for y 
Years? Anſtu 6 per Cent. the Rate, 


K k | Annuity | 


ws” —— —— —yLy᷑[—ꝛ — — 


2 60 Simple Intereſt. 
Annuity 201. preſent Worth 116.338 Time) Years. 


T he Work. | 
116.338 20 20 20 
| 2 7 TY 49 
232.676 140 145 1 
7 116.33 80 
1628.732 23.662 980 
140 | 2 
1768.732 788.732) 47.3240 (.06 
980 
788.732 


EXAMPLE I, | 
At what Rate of Simple Intereſt will 2 50 J. purchaſe | 
an Annuity of 30 l. per Aunum, to continue ic Years! 
Anſ. 41. 65. 11 d. Z fere, the Intereſt per Centum ſought, 
Annuity 30 J. preſent Worth 2 50, Time 10 Years. 
The Mork. 
2300) 100.0000 (. 943478 fer J. 1. 
— or... 34 fer Cent. 
. IV. | 
Annuity, Rate, and preſent Worth being given, to find 
the time of Continuance. | 
RULE. 
To the doubled Product of the preſent Worth, multiplied 
by the Rate, add the Product of the Annuity multiplied 
by the Rate the Square of the Difference bẽtwixt this laſt 
Sum (which we may call A) and double the Annuity( which 
may be called Y added to the octuple Product ot preſent 
Worth; Annuity and Rate multiplied one into another, 
the ſquare Root of this laſt Sum added or ſubtracted to, or 
from, the former Difference, according as A was either 
eater or leſs than ; this laſt Sum or Difference, divi- 
Ted by double the Annuity, multiplied” by the Rate, 
quotes the time ſought. | 5 | 
EXAMPLE. 
5 what time will ) Pound per Annum pay a Debt of 
120.4 or 120 l. 8. at 6 per Cent. ſimple Intereſt ? 
33 „ , 8 E Ls Annuity 


@ I © 


— 


4023) 12874 


12069 


40262) 80524 


80524 


Le 


0 
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Annuity 71. Rate. os 1. Preſent Worth 1201. 8 s. 
Anſ In 25 Years, 


251 


The Work. 
Preſent worth 12c.4 Annuity 
Nate .06 Rate . os 
7224 +42 
Mul. by 2 Doub. of Ann, 14 
* * 06 
14-448 — 
Add 42 84 
77 14.868 = A 
14-000 == Double the Annuity. 
86 8 Difference, Preſent Worth 120.4 
868 O6 
5 6944 ; 7-224 
5208 Annuity 7 
Pe N . 
353424 Mul. by 8 
404-544 — 
- | Prod. 404-544 
405-297424 | ( 20.132=Root. 
„ 8 868 former Difference, = A 
4 greater than . 
21, Sum 
4010 00529 
40¹ 


84) 21. co (25 Tears. 


K k 2 


PROP, 


— — ——— 


- 6 OO RIG — — — 


5315——55ůůůůäůääää888888ääää ⁰ 
Pr ' — 
4, * * N * 
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| PROP v. 
To the aforegoing four Propoſitions we may add afifth, 


which is by halving the Annuity, Time and Rate given, 
to find the Amount. 


RULE. 


From the given Number of Years ſubtra& an Unit, half 
of the Remainder, multiplied by the Product of the Rate 
and Time, and to this Product adding the Number of 
Years given, the Sum multiplied by the Annuity gives 
the Amount. | 


EXAMPLE. 


An Annuity of 20 l. per Annum is forborn ) Years, 
what will then be due at 5 per Cent. Simple Intereſt ? 
Annuity 20 J. Time 7 Years, Rate .o5. Anſwer 161 l. 


The Mork. 
| 2 6=time—1 35 25 
1 — 3 7 
I. — — 
1.05 35 
7 
8.05 
20 
— 
151.00 
EFXAMPLE Il. / 


A Tradeſman binds his Son an Apprentice for 7 
Years, and at the ſame time lets an Annuity of 361. 155. 
run to the Expiration of the ſaid Term, that it may be 
a Stock for his Son. The Queſtion is, What this Stock 
will be, accounting Simple Intereſt at 6 per Cent? 
Anſwer 303 l. 115. 14. 4 fere. | 


T he 


303.5558 


The Firſt, Second and Fifth Propoſitions being of moſt 
common Uſe, we have annexed Tables fitted thereto, at 
5 and 6 per Cent. as in the firſt Section , whereby the An- 
ſwer may be found at one fingle Operation, as in the Uſe 


of them may be ſcen. 
We need not fay any thing of their Compoſition, the 


Propofitions themſelves, being the Fountains whence 


they were drawn. 
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_— MR 
| The preſent Worth of The Annuity that one Amount of Ig 
one Pound Annuities| Pound will Purchaſe Pound * 
tn for 31 Years at 5 and for 31 Years at 5 and or 31 T. at 
3 6 per Cent. Simple| 6 per Cent. Simpleſz and 6 per 
| Intereſt. Intereſt. 2 = Int. 
14 B L E - "il \CTASLE IH. A 3, III. 
10.952386 0.942396| 1-05 106 1. oo I. oo 
2 1.863636] 1.839285 536585 543689 2.05] 2-06 
32.739130] 2.694915] 365079. 371069 3.15] 3-18, 
43.583333 3.516129 279069 284403 4-30] 4-36 
5| 4400000] 4.307692|_+227272|_-232142| 5-5 | 5:60 
6 5.19230 5.073 5290 192607 .1971oF 6.75] 6-90 
7 5.962962 5.816901 167702 .171913| 8.05] 8.26 
8. 6.714285] 6.540540 1489360 „152892 9.400 9.68 
9 3.448275 246755 +134259| -137992[10.80/11.16] 
10 8.166666 _—_ 122041 25984 12.25,12-70 
171 8.8 70967 8.6445) 114545 116084 13:75 14.30 
12, 9.562 500 9. 279069 104575 107738/15.30 15.96 
13 10. 242424 9.93 25844 097633 . 100678 16.9011 7.68 
14 10.911764 0.85 326 91644] .o92184|18.55 19.46 
15 11.214281. 21052 8642 89207 20.25,21.39 
16 12.222222[11.836734| .o81818| 88448220 23.20 
1712.864864 12.455445 077731 | 080286 23.8075. 16 
18 13.5coco0[13.067067| . 074074] 076527 25.65127.18 
[19 14-128205/t3.672897 070780] .,07313 274551:9-26 
20 14-75900014.272727 063644] 070063 29.500 f. 40 
2115.365853 14.86 5044 065979] . 067262 [31.50[33-60 
2215. 9761901 5-456896| 062593] ,064697 [33.5513 5-86 
23/16.581393 16.042016| . oe ,062336[35.65[38.18 
24/17.181818/16,602459] 5801] ,o6or58[37.80 45.56 
25]17-777777[17-200000] 5625 -058139/40.00[43-00 
26 18.369 5657.773437 054438 —56263 4225 — 
27.18.957447/18. 3435110 052749 054515 '44-55148.06 
2819.541666 18.9 [0447] 051172 052580 46. 90 50.68, 
29120.122449[(9.472527] .049695 051349 49.30 53.36; 
30120.700000[20.035714| . 48309 . o4991151.55 56.10 
£31121-274510120.594404 2247005 0485 56'54-25158.95 


The 
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Tbe Uſe of theſe Tables are the ſame with thoſe a- 
foregoing, as in the following Examples may be ſeen. 


EXAMPLE. I. 
In the Uſe of the firſt Table. 

There is an Annuity of 20. per Annum to continue 
for 7 Years, to be ſold for ready Money, what is the Value 
thereof, allowing Simple Intereſt at 6 per Cent? | 

Tabular Number, anſwering ) Years and under & per 


Cont 7 = Jp the fixſt Table is "oli 
1 2 5 | ultiply by — 
Anſwer 116 l. 65. 9 d.; fere. da | 


This agrees with Example the firſt, in the firſt Propo- 

fition of this Section. | 
Note, But if this were wrote by the common Tables 
of Simple Intereſt, * the preſent Worth of Anmui- 
ties, printed in ſeveral Books of Arithmetick, the Anſwer 
would be found to be 1131. 195.6 d. 3 4. fere. So if their 
Tables be true, he that gives 1161.65. 9 4.4, is cheated 
of 21. 755. 2 ll. 4, but this we will try. 
A lends B 1131. 95.6 4.5 for 7 Years, which at the 
End thereof amounts to 167 J. 165. 11 4. 2, this is not 
deny'd. At the fame time delivers up to A an Annual 
Rent of 2vl. per Annum, to continue the ſame Term, and 
accordingly receiv'd it Annually. Now the Queſtion is, 
whether the reception of theſe 75 Annù al Payments, quit 
the Scores betwixt A and , both being obliged under 
the ſame Rate of Intereſt, for by their Tables it muſt; 
but it may appear to any conſiderate Man it doth nor, 
which I prove thus, * ; . 


Year, | | 

35 1567 27,20 

mis 130 | 260 

14 1124 24. 80 

If icol.s & be worth A 11% >what 20 L facit & 23.60 
f 111 | 112 22.40 
211 106 21.20 

LJ © CrooJ 20.00 


Sum is = 165.20 
7 Thus 


E — 
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Thus you may ſee the ) Annual Payments are worth, 
at the End of ) Years, 165 l. 45. and the whole Amount 
that A could claim of & was but 161 J. 16s. 11 4. 5. there- 
fore A is in B's Debt 3 J. 5. o d. . 

But by this Table of ours, if 4 had lent to Z 115.338 
or 1161. 65. 94.3, it would upon the Condition aforeſaid, 
have amounted to 165.2 or 165 l. 45. whereby it is evi- 
dent our Table is grounded on a firm Foundation. See 
Dary in his Intereſt Epitomis d. 


EXAMPLE II. 


An Annuity of 51 J. 15 s. to continue 21 Years is to 
be ſold for ready Money, what is it worth at 5 per Cent. 
Simple Intereſt? Anſ. 7951.35. 8 d. fere. 


Tabular Number anſwering 21 Years and under 5 per 
Cent. in the firſt Table, is I5.365853 


Multiply by 51.75 


7682 9255 
107560971 
15365853 

76829267 


— — - 


795.18289275 


EXAMPLE III. 
In the Uſe of the Second Table. 


hat Annuity to continue ) Years, will 207. purchaſe 
at 5 per Cent. Simple Intereſt? Anſ. 3 l. 7 5. 1 d. fere. 


Tabular Number anſwering ) Years, and under 5 per 


Cent. in Table the Second, is 167702 
Multiply by 20 
3-3 54040 | 


SUESTION II. 
What Annuity to continue 21 Years will 65 L 10 5. 
purchaſe at 6 per Cent. Simple Intereſt ? | 


Tabular 


le 
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= 


in the ſecand Table, is 067 262 
Multiply b  _ 65.5 


— 


Tabular Number anſweting 21, and under 6 per Cent. 


336310 
336310 
403572 


Anfw, 4 l. 8 . 14. * it 4-4056510" 


" EXAMPLE I. 
In the Uſe of the third Table. 

An Annuity of 20. per Annum is ſorborn for 5 Years, 
what will then be due at 5 per Cent. Simple Intereſt 2 
Anſwer 1611. | 

Tabular Number anſwering ) Years and under; per 


Cent. in the third Table, is 8.05 
Multipljß 20 
16 1 


Ex AMY E II. 

What will an Annuity of 36 J. 11 5. 3 4. amount to, 

forborn 21 Years at 6 per Cent. Simple Intereſt ? Anſaver 
1228 J. 105. 


Tabular Number anſwering 21 Years, and under 6 
per Cent. in Table the Third, is 33.60 


36.5625 
© 33-6 


CT ——— 


2193750 
1096875 
1096875 


n 
_— 


I 228.50000 


Thus may any other Queſtion be reſolved if the time 

given be even Years, not exceeding 31 Years 3 and the 
Rate either 5 or 6 per Cent. If otherwiſe, you muſt uſe 
the Propoſitions themſelyes. | 


L1 Here 
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ere follow ſome more Queſtions for the Uſe of the 
aid Tables, wherein appears ſome more Variety. _ 


LY ESTION I. 


A hath an Annuity of 20 l. Fer Annum to continue 7 
Years. J hath an Annuity of 5 J. 105. to continue 21 
Years. Theſe two Perſons would change Annuities, and 
allow each other Simple Intereſt at 5 per Cent. The Que- 
ſtion is, who muſt pay Money, and how much? Anfiver, 
A muſt receive from Z 34 1. 115.74. + on the Condi- 


tions aforeſaid. | 
Seek by Table the Firft, in the ſecond or laſt Head of 


Tables, the preſent Worth of 29 /. per Annum to continue 
7 Years, which you may ſee by the Work will be 116 /. 


6 5. 94. 4. 


5.816901 
20 


A ==116.338020 
Seek likewiſe by the ſame Table, the preſent worth of 
51.105. per Aunum to continue 21 Years, which by the 
Work you may ſee will be $11, 15 5. 1 4. J. 


14.865044 
Je5 


74325220 
74325220 


881.7577420 


„ 
From 116 : O: 9: 1 
Sub. 81 „ 


——_— 


Reſt 54 : 11 BS 


— —— 


QUESTION Il. 


Aicnds to B 360 l. upon a Mortgage of Land, whoſe 
Rent is 750. Fer Ann. Z keeps his Money 5 Years, during 
which time Areceives the {aid Rent; at the end of which 

time 


he 
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time they come to Account. The Queſtion is, whether 
this Rent hath cleared the Mortgage; if not, what muſt B 
pay to A, Simple Intereſt at 6 per Cent. being accounted 
on both ſides ? 


Firſt, Seek by the firſt Table in the former Head of 
Tables, the Amount of 360 l. to continue 5 Years at 6 per 
Cent. Simple Intereſt, which you will find to be 468 J. 


78 
39 
46 8. 


S-conAy, Seek by Table the Third in the ſecond Head 
of Tables, what an Annuity of 75 l. per Annum will a- 
mount to, forborn 5 Years at 6 per Cent. Simple Intereſt, 
which you will find to be 4207. which B muſt pay unto 4 
before he have diſcharged his Mortgage. 


5.60 
> | 


2800 
3920 


420.00 


QUESTION II. 


A Merchant is indebted 360 J the Creditor is content- 
ed to receive the ſame at 10 equal yearly Payments, the 
Debtor allowing for the Forbearance ofthe ſame Money 
after the Rate of 6 per Cent. Simple Intereſt, The Que- 
ſtion is, what thoſe Payments vygkt to be? Auſtwer, 


454.75. 14. 


Seek in the ſecond Table of the laſt Head of Tables, 
for the Numbers over-againſt 10 Years, and under 6 per 
Gent. which Number multi _e by zo, gives the — 

a 


260 Simple Intereſt. © 
1 See the Work. — 
125984 
360 
7559 
377952 


—ůͤů — 


45354240 


SUESTION IV, 


A Gentleman bequeathed i 5©c /. to his Daughter to be 
paid her at 14 Years end The Executors deſire to pay 
ready Money, ſo they may be abated after the Rate of 5 
ent. Simple Intereſt. The Queſtion is, what ready 
oney will pay this Legacy? Auſwer 882 J.) 5. O d. . 


Seek in the ſecond Table in the firſt Head of Tables, 
for the Number over-againſt the 14 Year, and under 5 


per Cent. which multiplied by 1500 gives the Anſwer, 


The Work. 
| 588235 
I 500 


—— — 


2941773 
588235 


882.3 52 500 
SU ESTION V. 
A Gentleman hath 160 4. which he would Jay out to 
_ purchaſe 201. per Annum. How many Years muſt the ſaid 

Annuity continue, Simple Intereſt being computed at 6 
per Cent. | 

Firſt, Divide 160 by 20 Quotes 8, which ſkews he gives 
8 Years Purchaſe for the ſaid Annuity. 

Secondly, Seek in the firſt Table of the laſt Head of 
Tables, and under 6 per Cent. for the Number 8; but not 
finding it, I look the next leſs, which is 7.9375cc, and 
over-apgainlt it is 10 Years, which ſhews it muſt continue 
ſomewhat above 10 Years ; and to find what, ſay, As the 


Difference betwixt this and the next bigger Number, 
676957 


. ba 
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676957 to 1: : ſa tha difference of the ſaid next leſs and 
8, (vis. ) . 625 to .092 Parts of a Year, equal to Month 
and 5 Days, accounting 14 to the Year. his Annuity 
muſt continue 10 Years, 1 Month, and 5 Days. 

Let theſe ſuffice in this Place, 


We ſhould now proceed to Compommd Intereſt and Au- 
nuities, but theſe things being belt performed by Loga- 
rithms, we will therefore treat of them when we come 
into Logarithmetical Arithmetick. 'D 

We ſhall now proceed to other Parts of Arithmetick, 
as Trett and Tare, Barter, Fellowſhip, &c. | 


—— — 


— — — — — — 
9 * 1 


Rules in Trett and Tare, &c. 


7 Helo are Allowances commonly uſed among Mer, 
chants, in ſuch Commodities as are ſold by Weight. 

Tare is the Weight of the Bag, Cheſt, Hogſhead, gc 
wherein the Goods are carried or put. W 

Trett is an Allowance of 4 1b. in 100 or 104 tb. for 
Goods, wherein is loſs, as Treacle, Sugar, c. 

Cloff is an Allowance of 2 Pound upon every Draught 
which exceedeth zoo Groſs Weight. 

Subtile is the Weight of the Goods when the Tare is 
Subtracted, but not the Trett | 

Neat Weight is the Remainder when both (if both be 
allow'd) are taken away. 


LUESTION I. 
In 6 Bags of Raiſins, marked with the Groſs Weight, 


as ſolloweth, Tare 20 Pound per Bag, what Neat 
Weight ? 


Freft, 
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Firft, Multiply 20, the C. 4. Þ, 
Weight of each Bag, by , A 7 
the Number of Bags, pro- B $ 1 
duceth 120, which divided C 6 3 
by 112 gives 1 C. o 4: 8 w. 'D 0 
= 9 3 
n 


which ſubtracted from the 17 
Groſs, gives the Neat Wer. 0 
_ 47 © os Groſs We 
6 Sub. 1 o 8 Tare. 
— . 7 th. — — — 
112) 120 (1 © 8 An. 45 3 25 Neat We. 
112 
8 


| SUESTION NW. 
In 346 C. 3 9. 12th. Groſs, Tare 12 tb. per C. how 
many C. Neat? dy 


- Firſt find the Pounds Grofs, | 
„ To find the Tare. 
Thus 346 3 12 15. 15. tb. 
8 Say if 112112 :: 38848 
— — 12 
1387 Quarters — 
28 77696 
— 38848 
11078 — 
2775 | 112)466 126041622 
— | (the Parse 
38848 1b. Groſs. 448 
4102 Taxe Sub. | —— 
—CC 4. l. 181 
112) 34686 (309 2 22 Neat Wt. 112 
336 697 
— 672 
1086 — — 
1008 256 
— 224 
Reſt 78 155. to 2 J. 22 I. — — 


Rem. 32 Inconſid. 
RUEST. 
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QUESTION II. 
In 674 C. 2 4. 16 lb. Groſs Weight, Tare 1415 per C 
what Neat Weight? | 
3 „ 


$674 2 16 Groſs We. 
| 84 1 9 Tare. 


| 590 1 7 Neat Wer. 

When Tare, as here, is an Aliquot ige - 
Part of 112, take ſuch Part of the 1. den gin 
Groſs Weight, which Subiracted 5 heme 
from the Groſs leaves the Neat 14 i=, 
Weight, as in the Example I take 16 ji$=S 


1 Part for 14 Ib. 28 1$= 4 
Any Aliquot Part is ſhewn in the 56 is 
annexed Table, $4 is=4+ 


The Tare in the ſecond Queſtion might have been 
found more quickly, as in the tollowing Queſtion, where 
the Tare is no Aliquot Part of 112. 


29 ES TION IV. 
In 246 C. 2 7. 16 J. Grols, Tate 217. "% C. How many 
Hundred Neat? Arfto. 200 C. 1 4. 16 
Reduce the Groſs into 
Pounds thus, To find the Tare. 


CG. & Þ. „ & Here to fird the 
246 2 16 246 2 16 Tare I multiply the 
4 21 Groſs C. by 21, and 
— — for the 2 Quarters I 
986 246 tcok © the 2t Pound, 
28 492 and becauſe 16 is 5 
— — of 112, I took of 
7894 5166 21, which is 3, which 
1973 ICs added is the Tare, 
— SOS as in the Work. 
27624 lb. Groſs —— | 
51794 Tare 5179 Tare. 
— C. . ©. 
112) 22444 4 1 16 x Neat Wit. 
224 
— 2. . 
044 1 16 
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The laſt Queſtion may be 
-anſw.red as in the annexed | 
Wort ; for though 21. is 
not an Aliquot Part of 1121. 
it may be parted into Aliquot 
Parts, (v:z.) 14 and 7. For 
14 ib. take 4 Part, and for 
7 tb. take 4 ot 143 thoſe two 


C 


e 4 


— 


8 


Tr 


| 7 246 2 16 GrofsWr, 


added together 238 the Sub. 45 0 27 5 
A | | 


e Tare. which Subtracted irom 
the Groſs leaves the Neat 
Weight as before. Thus you 
may do in many Caſes, which 
the Learner ſhould obſerve. 


2 


g 


200 1 16 Neat wt. 


LV ESTTON V. * 


In 72 G. 3 7. 12 lb. Groſs, Tare 161. 


r 104. How many C. Neat? 
Pr he Tare is found as be- 
fore, which Subtracted from 

the Groſs, leaves the Subtile, 
which I divide by 26, which 
is Z of 104 quotes the Trett, 
which taken from the Sub- 
tile leaves the Neat Weight. 


C. 7. 4. 7 
1 7˙ 3 
110 1 


1 a Groſ Wr. 
18 Tare. 


— — rr 


22 Subtile 
17 Trett. 


60 0 


05 Neat We, 


SUESTION Vi. 


In 6 Hogſheads of Tobacco, containing 56 C. 2 4. 20 1b. 
Groſs, Tare 3015. per Hogſhead, 4 1b. per 104 Trett, and 


108 J. 115. 94. 


See the following N ork. 


2 lb. upon every 336 Groſs Weight for Cloff; What will 
the Neat Weight coſt at 6 d. + per Pound; 51 J. 115.8 4. 
being deducted for Cuſtom and other Charges? Anſeeer, 


T be 


t. 


S. 


. 
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See the Nor k. 

W. Mul. 30 336)5931 (17 =the Cloft. 

12 <6 e 5 
| > ; # 180 Tarn: — 

6.72 > <— 2571 
560. 26)6168(23773 Trett. 2352 

66 93 23.57. 38 OR 

20 — 219 
6348 Grols. 78 At 64.5, Wt, 5914 

180 Tare — — 
— 3 2957 
6168 Subtile. 182 90 8 7 
237 Trett. — , — 
— " 5.3203. 54. 
5931 | , OY Wh 

1) Cloff. T. 160. 3. 3 
— 51. 11. 8 
5914 Neat. — 


Anſ. L. 108. 11. 9 


— 4 


EZ Rule of BAR T ER. 


Arter is a Rule by which Merchants or others ex- 
DO change Goods of ſeveral Prices and Quantities, ſo as 
to receive no loſs by ſuch Truck or Change. 
Obſerve the Nature and Work of the following 


Queſtions, _ | 

ib. LUESTION I. 

How many Pound of Sugar at 4 4.4 per Pound, muſt be 
given in Barter for 60 Groce of Incle, at 85s. 8 4. per 
Groce ? 3 | 

Firſt, By Practice find the S, d. 

Value of the 60 Grace of At 8;$ Grace, Wt.coGroce? 


Incle at 8s. 8 4. per Groce, | — 
which will be 26 J. which 24 
divided by the Decimal o N 
44. 3, which is 018735, | — 
Quotes 1386 5, the Num- facit 26 l. 


ber of Pounds ſought. 


Mm 01875 
A | — 


7 * A 
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«0187 5)26.00000(1 336.666 


1875 At 44.5 16. We, 13867 6X1 


7250 | 3 
5625 A 


= — ——— — 
n = 


8 — » * 3 
PI . wor cies — — a —— 28 ack — * —— — — - — * * * » 
as - 


— 


16250 a 
15000 (2s oo o 
— | bo 
12500 
11250 
— 
1250 | 


Or the laRtQueſtion may be wrought thus: Bring the 
Price of a Groce, (vis.) 8 5. 8 d. into Pence, which will 
be 104. then ſay, | | * | 
If 44. or 4.5 become 104 d. what will become? 
Facit 15865 as before. | MIS 
But you may obſerve the Terms are not methodicall 
ated 3 but becauſe the zd multiplied by the 2d, — | 
divided by the 1ſt, gives the true Anſwer, we have ſo pla- 
ced the Numbers: The Reader therefore is to confider ' 


ſuch Caſes, that he be ax no loſk ; for the Reaſanis evident. 


DUESTION II. Nee 
A hath 2 Packs of Cotton-Wool at 24015. ger Pack add 
at 15 4. per Pound ready Money; in Barter he will have 
1 16 d. 5. Z hath broad Beds at 5 5, per Yard ready Money. 
i The Queſtion is, to know how Z muſt raiſe his Beds in 
1 Barter per Yard, that he be no loſer, and how many Yards 
| will be Equivalent to the 2 Packs of Cotton 
| Find firſt how much he muſt raiſe his Beds in Barter, 
1 thus, if 15 4. become 16 d. 2, what will 55? Facit 55. 64. 
4 this done, at 16 4.5 per Pound, what will 2 Packs or 480ʃ. 
| coſt? And Note, that as many Pence as the Pound coſts, / 
| fo many Pounds will the Pack coſt. So the two Packs will 


114 — 


— ” -_ — 
ä— — m“ HAR > © | Ws HY I Rr, — - - 


w—_ K — — * 
— — _ us. - 


* — ———— 


| up 33 Pound: Then, as in the laſt Queſtion, divide 33 
f by the Decimal of 5 s. 6 4.(viz.) .275, Quotes 120, the 
1 Number of Yards ſought. 1 


* 
" . * 
4 


The Rule of Barter: 


See the Work 
d. d. 4. 
Firſt, if 15 : 16.5 : 4 5 
5 
xr5)82.5 (. Facits. 64 
75 | 
1 
fr 
Secondly, 2.95) 33-006 (126 Yards, 
275 | . 
— At ;. 64 Id. Wt. 120 
30 
3 
323 
* 


SUESTION m. 


A hath 100 Yards of Kerſey at 3 s. per Tard w_ 
Money, whith he Barters with 7 Bat3s. 6 54 taking ſma 

Hair Buttons at 15 4. per Groce, which are but — 
12 & How many Groce of Buttons will pay for the Ker- 


ſey ; 6nd whether doth or Þ ge the better Bargain 
— by how much ? F 


Firſt, at 3 5. 64.ger Id what roo Yds? 


— 
12.5 
5.0 


Facit 17.5 or 17 K 105. 


Mm Secondly, 


— —— — — — 


26d | The Rule of Barone. 
Secondly, 06: 5) 17.5000 (280 N umb. of Gr. fought, 


1250 
5000 
5000 
| age 
Thirdly, At 3 5. Id. Wt. 100 
10 
5 


Facit 15 4 


3 At 12 * Gr. what 28.0 
Facit 14 B 


A's Goods are worth 15 l. and 2's Goods worth 100 
by which it is evident Z gets the better Bargain by 1 
Pound, or 20 Shillings. 


But if it were required to know how much per Cent. 
J hath the better Bargain; then ſay, if 14 /. 3 l. 


what will 100 l. become? Anſ. 10. 142 or 7. 2 the Gain 
per Cent. 


14) 1500 (107.142 


Lak 


— 
- 


 RUESTION IV. 
A hath Linnen Cloth at 10 4, the Ell ready Money, in 


Barter 12 4. B hath 3610 Pound of Sugar at j 4. the pound 


ready Money. z and would have of A 35 l. in ready Money, 


the reſt in Linnen Cloth. The Queſtion is, what Rate 


the Sugar bears in Barter, and how much Linnen Cloth 
A muit give unto 2 
It is evident that as much Sagar as Z receives ready 
Money for, which is 35 Pounds worth, he' ought but to 
have 7 4. per Pound for it. 
However, fiſt find the Barter thus, if 104: 124: : 54; 
facit 8 , then find the Quantity of Sugar A muſt have 
for his 35 l. thus if 45: f:: : facit 12001, of Sugar, 
which ſubtract from 3510, reſteth 2410, which at 8 4. 4; 
the Pound, will amount to 84 J. 7 5. or 84.3 5, which di- 
vided by the Decimal of 1 Shilling, viz. . 05 gives 1687, 
the Quantity of Linnen Cloth in Ells, which was required. 
J. 
The Rate the Sugar bears in Barter, is 8.4 Zmuſt re- 
ceive 1687 Ells of Linnen Cloth, and 35 J. in ready 
Money. | 


QUESTION v. 
Two Merchants Barter, A hath 20 Hundred of Cheeſe, 
at 21 $. 6 d. the Hundred. Z hath 8 Pieces of 1rifþ Cloth 
at 3 J. 14 5. per Piece. The Queſtion is whether muſt re- 
ceive Money, and how much ?. A.. A mult pay to B 
$1. 25. . ö 
Firſt ſay, at 215.6 d. the C. what 20 C. 
Anf. 21 l. 10 5. A's Goods. © 10 
5 Facit 21 10 
Secondly ſay, at 3 l. 145. per Pc, what 8 Pcs ? 


2 
Anſ. 29 12 B's Goods. 4. 

Sub. 21 10 I 12 
Reſt, 8 2 Facit 29 12 


E 
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270 The Rule of Barter. 


2UESTION vi. 


A Barters with 2 Silk Stockings at 30s. per Pair, 
which are vendible but for 265. and would have 4 * 
Money, and gain 10 J. per Cent. for Stuff at 4 5. per Tal 
ready Money, how muſt the Tard of * be valued to 
equal the Barter ? | 


& 16" 7 TI 
Firſt I ſay, if 100: 110: what zo? Facit 33 
| 30 7 


33-00 . 

Then becauſe A would have + in ready Money, the 
Barter only reſteth in the 3, which is the Remainder ; 
wherefore ſubtract 3 ad which is 11, from the true 
Price 26, reſteth 15, and from it ſelf, to wit 33, leaves 
22; then ſay, 


If i5 : 22224 Anſ at 55. + 
4 


15088 (5% 
75 


41 


SUESTION VII. 


A Barters with 2 Cloves at 6 5. for 7 5. 6 d. per Pound, 
and is willing to loſe x0 l. per Cent. to have F ready 
Money; What's the juſt Price of a Yard of Velvet deli- 
ver d at 22 3. to equal the Barter? 


\ e's] © 
x" tay, if 100: 9033 75 
1-5 


— 


450 . 4 
630 Facis 65.9 d. 


— — 


6.750 | 
Next, 


The Rule of Fellowſhip. - 271 
Next for ; ready Money, which he defires, abate from 


75. and 6 4. the Bartering Price ; thereof, which is 2 5s. 
6 4. reſt 5 5. then take 2 5.64. from 6 5.94. reſt 4 s. 3 4. 


| 4. Jo J. 
| Then ſay, If 5 : 4-25 :: 22 
| 22 
$50 
850 
3 c 5 
5) 93-50 (18.7 equal to the juſt price of 
„„ . * 


* 


The Rule of FELLOWSH1P. 


T HE Rule of Fellowſpip is for Merchants or other 
Traders, where they have joint Stocks in Company, 
to diftribute unto every one his er Share of the 
Gain or Loſs, according to his Stock laid out. 
It is divided into two Parts, commonly called the ſingle 
and double Rule of Fellowſhip, of which in their Order. 
In the ſingle Rule, having the particular Stocks, and 
the whole Gain or Loſs, to find each particular Gain or 
Loſs, obſerve this general Rule. ET: 
As the total Sum of the Stocks : 
To the total Gain or Los : : 
So each Man's particular Stock : 
To each Man's particular Gain or Loſs. 


LEA 


22 Single Rule of Fellowſhip. \ 
Ns ron . de 
Three Merchants put in Money together, A. & and C; 
A put in 20 J. Z put in 30 f. C put in gol. they gained 


18:1. what is each Man's part of the Gain, 
A 29 os 
B 30 The total Sum 90 J. Gain 180 J. 
Ca 2 | 
Sum 90 "0s 0 
| Then ſay, 
. ' # bo 
Firſt, For A's Share; If 90: 180: : 20 
| +. 20 
90) 3600 (40 for 4. 
360 
„ 4 
= 
2 1 J. 
Secondly, For Bs Share; If 90: 180: : 30 
© 
99) 5400 (60 for g. 
\n 9871 WY 
9 
9 2 
N J. J. 42 | 
Z Hiraly, For C's Share; If 90: 180: 40 © 
Part. N 40 | EY 
As 40. — 
B's 60 90) 7200 (80 for C 
C's 80 * 720 | 
— — — i — m—mnmy 
Sum 180 for Proof. _ 


But if you conſider tho Obſervation belonging to the 
Queſtion, in the Rule of Three, you may contract your 
Work in this and the like Queſtions, as was there intima- 
ted ; forif you divide your ſecond Number 180, by your 
firſt Number go, and by the Quotient 2, multi plying A. i 

an 


and C's Stock, (visz.) 20, 30, 40, produceth 40, 60, 805 
fan ee G D 
an on 18 


See the Fork. 


90) 180 (2 Mult. 20 J. Mult. 30 
180 |, ONS on ? 
x; 40 = A's Gain 60 = B's Gain 
8 \» of eee 00 WR, 
Mult. 40 P 
By 2 C 80 Gain 


$8) = C's Gain 180 Proof. 


But if you conſider this Queſtion, the Anſwer may 
more quickly be found yet; for ſeeing the Gain was 
double to the whole Stock; each Man's Gain will be 
double to his Stock, arid ſuch Conſiderations as theſe may 


be of good Uſe in many Caſes. 


SUES 2.01 


A Chaprhan breaking, owes unto four Men theſe fol- 


lowing Sums.of Money, Vis. | 


hb „% „ | 
CA 21 9 6 | His whole Eſtate is found to be 
To 73 19 3 but 148 J. 25. 64. What muſt 
114 13 9 each have of the ſame, and 
264 17 6 | what will it be per Pound? 


2 


Sum = 474 oo o 


If you work this Queſtion the contracted Way, the 
Quotient will be the Anſwer per Pound, to wit 65. 3 4. 


Single! Rulo of Fellowſhip. 213 


- 
N 
F ˙¹A . -- e e er — 


"Y 77? 


274 Single Rule o, Fellowſhip: 
| Ste the whole Work. 


474) 148.125 (.3125 =65. 3 d. what each muſt have per 
5 Pound. 


1422 
— 


592 Reduce the broken Parts of each Man's 
474 Money into Decimals, which multiply by 
— 3125, gives in the ſeveral Products 


1185 what each muſt have. 
948 


—B 


ꝙ— —-—̃ 


2370 
2370 


5 | 
Mult. 114.6875 Mult. 52.9625 Mult. 21.475 


By 3125 By 3125 By . 3125 

5734375 3648125 107375 

229310 1459250 42950 
1146877 2 729625 21475 
3440625 2788875 6442 5 


C==35.83984375 B=22.80078125 A=6.7109375 
Mult. 264.875 . J. s. 4. 4. 
By 3125 AS 6.71093) = 6:14: 2: 2 

— BD 2. 80078125 S 22: 16: O: 0 
1524375 C=; 5. 83984375 35 : 1693 
529750 D 82.734375 82:15:53 


* —— 


264875 — 1 2 
794625 Proof 148.1250coco =148 : 02:6 :0 


* 
W 


2 882.7734375 


LVY ESE NL. 


A. & and C put in Money together, A put in 20 l. B and 
C put in 851 they gained 63 1 of which Z took up 211. 
What did A and C gain, and Z and C put in? 


Firſt, 


Single Rule of Fellowſhip. 275 
_ Firſt, Find A's Gain, thus, If 105 the Sum op all the 
Stocks, Gain 63 l. what will 2c J. A's Stock gain? Facit 
12 l. for A's Gain. + emer if LN 

Secondly, Find B's Stock, thus, If 12 J. which is A's 
Gain, come from 20 l. A's Stock; what will 21 J. come 
from, which is Z's Gain? Facit 35 l. which is B's Stock; 
then C's Stock muſt be the Remainder to 85, (vis. ) 50 . 
And if you ſubtract A and Z's Gain 33 from the whole 
Gain 63, reſts 30 for C's Gain. . 

29 EST. IV. 

A, B and C put in Money together, A put in 20 l. B 
zo l. Ca Sum unknown; they gained 36 J. C took up 151, 
what did Aand 2 pain, and C put in? 

Subtract C's Gain, 161. from the whole Gain 361. reſt- 
eth 20 l. Then ſay, If 50 l. Aand Z's Stock gain 20, what 
will As Stock, 20 l. gain? Facit 8 for A, then B muſt 
have 12. To find C's Stock, ſay, if $ Pound, which is As 
Gain, come from 20: What will 16/. C's Gain come 
from? Facit 40 l. which C put in. | | 


2vzs@( 


A, B and C put in 3601. and gained 201. of which as 
oft as A took up; J. B took up 5. and as oft as & took 
51. C took up ) J. what did each gain, and put in. | 

Suppoſe ſome Number for A, that the reſt of the Parts 
may be taken without Fractions: As ſuppoſe A had 9 7. 
then B muſt have 15 l. and C 21 l. whoſe Sum is 45. 


| $ IS 
| Then the Proportion is, as 45 to 270, So : : 15 to 90 
| . 8T © 126 


But you had better find a common Multiplicator, as in 
the contraſted Way. | 


For the Stocks. For the Gains. 
45) 360 ($=Com. Mult. 45) 270 (6=Com. Mult, 
goI: | 270 
"© 0 


Nn 2 


276 Single Rail 0 Ba, 


Then 8 times 9 is 72 A Then 6 times 9 is 54 4 
And 8 times 15 is 1208 And 6 times 15 i 90 8 
And 8 times 21 is 1680 And 6 times 21 is 126 C 
Proof =3 60 Profe 
UEST. VI. 


Two Merchants mpany, PRA in 36 Pound, and 
taketh + of the Gain, 2 did B put in? fy 
It A 8 up 3, B muſt * roy 5 
Then 15 If +: jus : Facir 24 for B. 


3) 72 (24 


Seeing the Denominators of the Fractions are equal, 1 
neglect them, and W with the N umerators. 
E S T. MI. 

Two Merchants Company, A put in 20/. and B put in 
144 Ducats ʒ they gain d 67-1. 105. of which 4 took up 
30 J. what is the Value of a Ducat? Anſwer 65. 34. 

Firit find a Stock for B, N to A's Stock, thus. 


J. l. 
If 50: 20:1 67.5 
144) 45 000 (312 f | *7..00 
to 65. 3 4. — 
4322 30) 1350.0 (45 l. to 144 Duc. 
180 120 
360 150 
288 — 
720 
720 
—— 


LES? 
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ES. Mn. 


Two Merchants put in Money together, and gi 
120 l. their 2 was, fn — have 1775 
Cent. gain, and g 81. per Cent. what muſt each have? 

Suppoſe each Man's Gain per Cent. to be his Stock, ſo 
A's Stock will be 10 J. and Z's Stock 8 J. whoſe Sum is 
181. then ſay, If 18 J.: 120. :: 101, Facit 664 for A's 

Gain, then B muſt haye 53%, APE x 


18; 120 :: 10 
Be | 
— 


18) 1200 (s6 = A's Part 
108 


| — a 
F 
108 66.5 


FE #p B's Part, 


9UEST. IX 

A, B,C, and O put in Money together, and gained a 
Sum of Money, of which A, & and C took 60 J. 2 Cand 
D took 90. C, D and A took $01. and D, Aand B took 
up 707. what diſtinct Gain did each take up? 
Add theſe 4 Numbers into one Sum, which makes 
300 J. in which each Man's Money is named 3 times, 
therefore take 5 ofit makes 100 l. for the whole Gain; 
from which ſubtract A, B and C's Gain 601. leaves Ds 
Gain 40 l. and from the ſame Sum 100 l. ſubtract what B, 
C and D took up, leaves 10 J. for 4; and from the ſame 
Sum 100 /. ſubtract what C, D and A took up, to wit 80/7. 
leaves 20 J. for B's Gain. And laſtly, If from 100 J. you 
ſubtract what D, 4 and 3 took up, 70 J. leaves 30 J. 
for C's Gain. So A had 10 J. J 20 l. C 30 l. O40. 


RUEST. 


278 Single Rule of Fellowſhip. 
2UEST. X. 

Four Men bought a Hive of Bees for 20 Shillings, of 
which 4 muſt pay 4, Z 3, CF, Dr, what muſt each pay 
of the 20 Shillings ? 1 fs te 

Here if you take the natural Parts of 2o Shillings as 
they are expreſſed in 1 Queſtion; | | 

4. J. . | | 
r of 20 2 6 8 But the Sum to be paid is 205. 
Ther) 


4 of 20 2 5:0 wherefore 205. muſt be divided 
z of 2024: o into ſuch Proportion as the Parts 
z of 20233: 4 bear one to another. 


Sum = 19:0 
Wherefore reduce the Fractions 5, 4, f, C, into a com- 
mon Denominator, which will be 33 38, z5, x5, and neg- 
lecting the Denominators, add the Numerators into one 


Sum, which will be 57, then the Proportion is 
4. | | 


. r 
As 57: to 20: : ſo 1; to: 5 is tor 
N $ 9 to 480 Co ayment. 


to: 3 33 for D 


Proof 20: 0 


— 


But if the Agreement had been, Thal Amuſt pay F, Bz, 
ca, De, then the Parts would have exceeded the Whole. 
& 4 | 
For * of 20 is 10: o In this Caſe work as before, by re- 
AndZof20is 6:8 ducing the Fractions into common 
AndZof2ois 5:0 Denominators, which will be 4z, 
And of z0 is 4:0 73,75 #5, the Sum of the Nume- 
rators is 77 : Then, 


Sum is 25 : 8 


4 | 
5. 30% to: 1 A 
As 77: to 20:: * : to 4 * de 
3 77 


15 : to 
z: to: 3+ for 


Proof 20 o 


x | FACTOR- 


(259) 


— 
— 


FA TORS RI. 


1 N DER this Head may be reckoned thoſe Que- 
ſtions which belong to Factorſhip, ſuch as are theſe 
following. 


| 242 L | 
A Merchant delivers unto his Factor 507. and if the 
Factor put in zo, he will allow him half of the Gain, 
What is the Factor's Perſon eſteemed at? 
Subtract 30 J. from 50 J. reſteth 20 J. and ſo much is the 
Factor's Perſon eſteemed at. The Reaſon is evident. 


LES u. 

A Merchant delivers unto his Factor 601. and allows 

him for his Gains 3; of the Gain: What Money muſt the 
Factor put in, that he may have equal Gains? 

From 601. take I, which is 20 l. which ſubtract from 

601. leaves 401. which the Factor muſt put in to have 


half the Gains. 


SUEST. m. 


A Merchant delivers to his Factor 500 l. and eſteemed 
bis Perſon at 200 l. When they made up their Accounts, 
they gained 201. per Cent. What is the Factor's Part? 

To 500 add 200, the Sum is 700; then ſay, if 100 J. 
gain 201. what 7001? Facit 140 l. then if 7001. gain 140 J. 
what 200? Facit 40 l. the Factor's Part, and the Merchant 


muſt have 100 1. 


QUEST. IV. 


A Factor receives 100c /. from a Merchant, to which 
he adds 300 l. of his own; his Perſon is etteemed at 260/. 
What muſt the Factor have of the Gain? 

It is evident the Merchant's Stock is 10007. and the 
Factor's own Stock 300 J. together with 260 J. his perſo- 
nal Value, makes 5607. to waich the Factor's Stock is 


equivalent, 


The 


280 Double Fellowſhip. 


The Merchant' Stock 1960 
The FaRQtor's Stock 360 


— 
Sum 1560 5 


Then ſay if 1580 : 111 560, Facit 48, for the FaQor's 
Share ; then the Merchant muſt have id for his Share, 


Double FRLLOWS HIP. 


is called Double when their Gains are 
different, not only in reſpect of their Stocks, but in 
reſpeR of the time of Continuance in Company. And that 
* may work any ſuch Queſtion, obſerve this general 

u 

As che total Sum of the Products of each Man's Mone 
and Time, is to the total Gain; ſo the particular Produ 
of each Man's Money and Time, is to each Man's parti - 
cular Gain. 


SUEST. I. 

A and S put in Money together; A put in 20 J. and 

S pur in 20 f. likewiſe : Bur T $ N was in Compa- 

ny o Montbs, and B's but 6 Months ; they gained 60 
Pounds, What muit each have? 


A's Money multiplied by his Time, is 180 
Z's Money multipled by his Time, is 120 


The Sum 300 


Then, as 300: 60 : : e 36 A's Gain. 


120 : 24 B's Gain. 


 RUEST. II. x 
E, and C putin Money together; A put in 20 J. for 


6 Months ; Z put in 40 J. for 3 Months, and C's Mone y 

was 601. which continued in Company 2 Months; their 

8 Gain was 36 l. What muſt each have of the 
ain ? 


Firſt, 


281 


Double Fellowſhip. 

Firſt, Multiply A's Money 20 Pounds 
By his Time 6 Months 

The Product of A's Money and Time = 120 
| Multiply Z's M Pounds, 
By hid Time 1 1 

| The Product of B's Money and Time == 440 
oor C's Money 60 Pounds. 
By his Time 2 Months. 


The Product of C's Money and Time = 120 


Now ſeeing the three Products are equal one with ano- 
ther, it is evident every Man muſt have an equal Share of 
the Gain: So each Man's Part is 12 . 


QUESTION ii. 


A. B and C put in Money together; A put in 20 J. for 
Months, & put in 30/. for 5 Months, and C put in 40 l. 
or 5 Months; they gain'd Co. What muſt each have 
of the Gain? 
Multiply every Man's Money by his Time, and the 
three Products will be found to be, for A 60, for B 150, 
and for C 280, whoſe Sum is 490. 


60 7-35 
Then ſay, if 490: 60:5; I j-$ Facit 3-54 
| 280 54.48 


ö 
| 


Proof 62-00 


2UESTION IV. 


A and B Company: A put in the firſt of anuary 30 I. 
bur B could not — wy Money in till the firft of May 5 
What muſt & then put in, to have an equal Share with A 
at the Year's end? | 

If I multiply 50 J. which is 4's Money, by 12 Months, 
which is A's Time, it will produce 600. Now it is plain 
that 4's Money can but be in Company $ Months; it is 
likewiſe evident that ſo mm Money is required of B, 

0 which 


* 


: 
- 
: 
: 
; 


Fellowſhip: 


\ 


282 Double 
which multiplied by 8, ſhall produce 600; divide therefors 
600 by 8, quotes 75, which is what B muſt put in. | 


8) 600 (75 
56 


—— _ A — — 230 — 2 = 


40 
40 
O 


29 ES TION V. 

A, B and Ckeep Company; 4 put in the firſt of March 
Co J. B put in the firſt of May 160 Yards of broad Cloth, 
and C put in the firſt of June 240 Ducats. On the firſt of 
January following, they accounted their Gain; of which 
A and B took up 456 l. B and C took up 4311. and C and 
A took up 375. The Queſtion is, What was gain'd as 
well in the whole as a- part; what B valued a Yard of 
Cloth at, and what was C's Ducat per Piece? 

If you add the three Numbers together, and take half 
that Sum, becauſe every Man's Money is there named 
twice, you will have the whole Gain. 


See the Work. 


To find the ſeveral Gains. 

Prom 631 the whole Gain, A and B's Gain was 456 
Sub. 431 Band C's Gain. B and C's Gain was 431 
| Cand 4's Gain was 375 

Reſt 200 = to 4's Gain. — 
The Sum is = 1262 

From 631 the whole Gain. The half, or whole Gain 631 
Sub. 375 C and 4's Gain. 8 


—— l 


Reſt 256 = to B's Gain. Then C's Gain muſt be 175 


N 
} 
1 
Lil 
1 
| 
| 
10 
4 
. 
ö 
N 
1 
| 
{ 


To find the Value of a Yard of Cloth, there are ſeveral 

ways; we ſhall perform it at two Operations by the Rule 

i of Three, which I conceive may be moſt Beneficial tothe 
A Learner, becauſe one Operation will be Inverſe. 


Firſt, therefore ſay, If 200 l. come from 60, what will 
256 l. come from! Facit 16.8, - | 
. 1 


Double Fellowſhip. 283 
„ 


If 200 : 60 2 256 
60 


300) 15360 (76.8 


3 1400 
——ů— 
1360 
1200 
—— 
1600 
1600 


O 


Then ay, If xo Months come from 56.8; what will 8 
Months come from? Facit 96. For ſeeing the time is leſs, 
it muſt come from a greater Stock, 


AM Lb: 
If 10: 76.8 :: 8 
10 


— 


8) 768.0 (y6= the Value of thy 
| 72 whole Cloth. 


48 
48 
— 


O 


Divide 96 l. by 160, gives the Value of a Yard, vis. 
12 Shillings. ; 


160) 96.0 (.6 = to 12 5. 
960 
— —_— 
© 


After the ſame Method muſt you find the Value of 4 
Ducat ; for firſt I ſay, If 2001. which is F's Gain, come 
from 60 /. which is A's Stock; what will 175 l. come 
from, which is C's Gain? Arf. from 52 & or 5245. 

” O2 200 
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| f E 4 l. 
| 200: 60: 11 

60 


200) 10 500 (52.5 


1000 
—— 


Gn de V — x 3 ů — . ñꝓæ 
* 


400 


Secondly, If tro Months produe 52.5 ; what will y 
Months? Anſ. 7 5 l. for ſeeing the time is leſs, the Money 
will be more. , 


— 1 + ERC SS _ _— = 2 


M. |. M. 
If 1c ; 52.5 12 7 
10 


7) 525.0 (75. =to 240 Ducats. 
49 

— — | 
35 
35 


O 


Which divided by 240, gives in the Quotient .3125, 
which is equal to 6 5. and 3 4. the juſt Price of a Ducat, 


SUESTION VI. 


A,B and C Company, and put in together 3822 J. 4's 
Money was in 3 Months; Z's Money was in 5 Months, 
and C's Money was in) Months: They gained 234 4, 
which was ſo divided, as the 3 of A's Gain was equal ta 
z of B's Gain, aud of Z's Gain was equal tog of C's 
Gain; What did eacn Merchant gain and put in? 


Suppoſe 
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Suppoſe 4's Gain was 41. then muſt have 6l. and C 
8, according to the Tenor of the Queſtion, which Num- 
bers added together make 183; then l ſay, 


52 _ 
If 18 234 22 Þ *$ Pac } 78 —_ 
NG 


Next, multiply every Man's Gain by his Ms and the 
Sum of the three Products will be 12743 by which divi- 
ding the whole Stock, you will compute a common Mul- 
tiplicator, by which every Man's Gain and Time multi- 
plied, gives each Man's Stock ſought. 


See the Work. 
1274) 3822 (3 Com. Mul. 


3822 
* 
A's Gain and Time = 156 
3 


— 


468 A's Stock. 


B's Gain and Time= 390 
3 


1170 Z's Stock. 
Then C's Stock muſt be 2184. 


SUESTION VI. 


A,B and C Company. A put in the firſt of Zannary 
1col. and the firſt of May puts in 1 50 1. more; and on 
the firſt of Seprember takes out 50/, The Remainder 
ſtays in 'till the Year's End. 

B put in the firſt of Zannary 2501. and on the firſt of 
— 601. more; and on the firſt of November 1c0 l. 
more; which continues in till the Year's end. 

C put in the firſt of anuary 300 l. and the firſt of pril 
takes out 200 J. and on the firſt of Auguſt takes out 50 J. 
more the Remainder ſtays in till the Year's end; What 
muſt each have of the Gain, which was 133 Pound? 


' \ * 
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It is plain that A hath 1000. in for 4 Months, and 2 gol. 
for 4 Months, and 220 J. for 4 Months, which 3 Products 
will be 2280 for A's whole Money and Time; and it is 
evident that & hath 2 50 l. in for; Months; and 310 /. for 
other 5 Months, and 410 l. for 2 Months, which 3 Pro- 
ducts will be 3620 for B's whole Money and Time. It is 
likewiſe evident that C hath zoo J. in for 3 Months, and 
1001. for 4 Months, and 50 l. in for 5 Months; fo the 3 
Products will be 1550 for C's whole Money and Time : 
And by the Work of the ſecond Queſtion the Parts of 

the Gain will be found, 


| A's Part 40.71 | 
Por3 B's 64-62 en Sum 133. | 


C's 27.67 


— 
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Loss and GAIN. 


Y this Rule we diſcover what is Got or Loſt per 
Cent. in Selling and Buying Goods; and inſtructs us 
how to raiſe or fall the Price of „to Gain or Loſe ſo 
much per Cent, or otherwiſe, either with or without Time, 
This is of excellent Uſe to moſt Traders, and there be- 
ing a great deal of Variety in it,. we will endeavour to 
make all plain in the following Queſtions or Examples. | 
QUESTION I. | 
If I buy Yarn for 94. the Pound, and fell it again for 
13 4. 5, what is gained per Cent. or in laying out 100 J. 
at that Price? | 
Say, If 94. become 13 4. , what will 100 J. become? 
Facit 150, and 1 wry =; gives 50 J. for the Gain. 


9 13.5 21100 
| I. 


$) 1350.0 (155 
** 100 
9 —[̃ 
— 50 the Anſwer. 
45 | 
] 45 
| oo 


1  _ _RQUES. 


Laſi and Gaim 20 
SUESTION 1, 


11 1 buy Broad Cloth for 11 5. 6 4. the Yard, how muſt 
I ſell it to Gain 20 l. per Cent. FE 


*W 57 | 4. 
Say, if too become 120, what will 11 5. 64. or 11.5 


become ? Facit 13.8 Or 135. and 9 4. ＋ 3 and ſo much 
muſt I ſell it for to gain 20 l. per Cent. 


| 1c: 120 :: 11.3 
Here having cut off one Figure 11.3 
for the Decimal, I cut off 2 more k- 
inſtead of dividing by 100. 600 
120 
120 


— nY 


| $. 
13.800 Arnf. 13.8 


SUESTION II 


If I buy a C. Weight of Tobacco for 41. 13 5. 47. and 
{ell it again for 11 4. the Pound, whether do J Gain or 
Loſe, and what per Cent? 

Firſt find by Practice what the C. will coſt at 11 d. the 
Pound, which by the Work is found to be 51.25. 8 4. 
then' ſay, | 11.2 

If 4.666 : 5.133 3 : 100: 110 Facit 2.8 

And 1101. Minus 100 J. is 10 l. the 1.4 

Gain ſought, 0.933 
| — 7 cc 
5$-I335<=5:2:;8 


QUESTION: IV. 


If a Pack of Yarn weighing 240 fb. coſt 13 l. what 
muſt a Pound be ſold for to gain 15 1 10 S. Per Cent: 

Find what a Pound will coſt, which in this Caſe ig 
eaſy ; for a Pack weighing 240 Ib. as many Pounds asthe 
Pack coſteth, ſo many Pence the Pound will colt : So here 
a Pound will by that Rule coſt 13 4. Then ſay, 


If 


— OO IT ͤ— — 
. : 9 » * 
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| J. | J. +. a. . d. 
Tf 100: 175.5: : 13: Facit 15. 1 


* 


— 


15.015 The Anſowe ; 


Ly ESTETION v. 


A. Mancheſter Man buyeth Yarn for 65. the Bundle; 
which not proving ſo good as expected, would put it off 
again, ſo as but to loſe 6 per Cent. by it. The Queſtion 
is, what a Bundle will coſt? 


| Ef. 
Say, If 100 : 94: 3:6 Anſ. 55. 74. 24. 5. 
6 


* Facit 5.64 e to 5 J.) 4. J. and half a Far. 
thing; and ſo much he muſt ſell it ſor. 


QUESTION VI. 


If l buy Incle for 8s. the Groce, how many Yards may 
I ſell for a Penny to gain 20 l. per Cent? 


l. . 8. 8. 

Firſt I ſay, if 100: 120: : what 8: Facit 9.6; then 
turn a Groce into Yards thus, multiply 24, the Pieces 
in a Groce, by 36 the Yards in a Piece, Facit 864 Yards. 

Then ſay ; If 25 of a Shilling buy . of a Yard, what 
will z of a Shilling buy? Facit $542 = to , or) Yds. 
and a half; and ſo many he may ell for a Penny, and 
gain 20 J. fer Cent. 


See the Work. 


94 , 864 . 
10 * 1 RR 


25) ff (3835 = F, or) Yds. 3. 


2UESTION vn. 


If I fell Incle for 12 s. a Groce, wherein is loſt after 
er cent. What did a Yard colt ? 


Say, 


5 Mm. 


. 


B. 5 & 5 8 8 
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Say, if 95 J. come from 100 l. what doth 12 5. come 
from? Facit 12 55+ | Is 
| 95: 100: : 12 
- » iS 
95) 1200(12, $2, or 35. 
95 
250 
190 
60 | 
OUESTION VIII. 
A Mancheſter Chapmam going to a Fair, ſold Fuſtians 
for 115.6 4. the End, wherein was gained 15 l. per Cent 
and ſeeing no other Chapman had ſo good, raiſeth them 
at the latter End of the Fair to 12 5. I demand what he 
gain'd per Cent. by this laſt Sale. 


Say, if 115. 6 d. gain 15 J. what will 12 5. gain? Mul- 
tiply and Divide, and the Anſwer will be found to be 15 L 


135. oo d. 2 4. | 
See the Work. 
If x1.5 : 15 :: 12 
12 
30 
15 
11.5) 180.000 (15.652 Gain d by 
on [the laſt Sale. 


115 
* 650 
— YT 


750 
690 
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gSUESTIONIX . 
A Mancheſter Man buys20 Tun of Cheeſe, with which 
he went into Treland; it coſt him 400 l. the Freight and 
Cuſtom came to 50l. his own Expences and Charges came 


to 161. 13 5. 4 4. how muſt he fell it per Pound to gain 
20 per Cent. by it? Q 


Collect the Coſt and Charges into one Sum, and ſay, 
If 10901. become 120 J. what will 466 J. 135. 4 4? 


| . $a 
Coſt, Firſt Penny - - - 400: oo : © 
Freight and Cuſtom 50: oo : © 

His own Charges 16 : 13 : 4 

— — ————— , 
Sum 466 : 13: 4 


* 
W 


See the Work. 
J. J. 4.0 J. 
If 100: 120: : 466.666 : Facit 560 
Say again, if 44800 Pound of Cheeſe, (and ſo many is 
in 20 Tun) coſt 560 Pound, what will one Pound coſt 2 
nf. 3 d. As by the Work appeareth. 


J. J. C 
If 44800 : 560 :: I 
a: 


44300) 560.0000 (.0125 to 3 4. 


44800 
I12000 
89600 
emmy 
224000 
224000 


— 


. 


SY EE. 


- hid jt | —\K 
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a Sr X. 
A Merchant ſelling Corn at 8 M the Buſhel, gained 101. 
Cent. but afterwards being by a falling Market forced 


to ſell it for 7 5. What did he Gain or Loſe per Cent. by 
this laſt Sale? .. 7 


Say, if 85. made 110 J. what 56? Facit 96 z, whereby 
he loſt 3 J. 15 5. per Cert. by this Sale. 


82 110 227 


7 
—— m 100 
8) 770 (66 J. 963. 
72 3 3. 
— 
50 
48 
2 


DUESTION XI. | 
If I buy Yarn for 9 4. and ſell it for 12 4. and allow 3 
Months for Payment, what do I gain per Cent. per Ann. 
This Queſtion admits of a double Meaning, and by that 
means of a double Anſwer. 3s] 
For firſt, it is evident if he on this Sale had received 
ready Money, he would have gained 33 J. I per Cent. but 
giving 3 Months for Payment, his Gain muſt needs be 
leſs, by as much as the Rebate of 133 l. 5 for 3 Months 
amounts to. Which by Propofition the Second of Simple 
Intereſt, will be found to be 1 J. 195. 5 4. which ſubtract 
from 331. 65. 84. leaves 311, 75. 3 4. the Gain in this 
Caſe ſought. 


So he makes his 100 L to be 131 JI. 15.3.4, 


But ſome Authors would anſwer this Queſtion thus : 
Firſt they ſay, 
_— - 55 OO Is 
If 5: 12 : : 100 : Facit 133 *, as before, 


| Pp ms Bat 
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But inſtead of making the Gain leſs by giving Ti 
they make it vaſtly — thus, for they 4 4 M cy 

If 3 Months gain 33 1. T, what will 12 Months gain? 
Facit 1331. 6 5. 8 4. The Gain ſought, - 
So they make his 100 l. to be 233 l. 65. 8 d. 
But you may uſe that which agrees beſt with your 


8 wy 


_ own Reaſon. 4 
Note, We allow 6 per Cont. * Intereſt for the Re- 


bate in the _ aforegoing, that being the Rate al- 
lowed by the Statute. N 


Fs W). 2 


* 
* * 
nm 


The Rule of AL LIGAT ION. 


'A LLIIGATTON teacheth how to mix or unite 
many Simples, or Particulars, into one Maſs or Sum, 
according to any Price or Proportion required. 

For the Eaſe of the r we ſhall divide this Rule 
into 4 Varieties, that ſo when a Queſtion is propounded, 
it is but conſidering what Variety it falls under, and the 
Work will ſoon be finiſhed. 


FARIETY'E | . 

Inthis Variety we have given the Prices and Quantities 

of ſeveral Simples to be mixed, and the mean Rate or 
Price of any Part of ſuch Mixture is required. 


To find which, the Proportion is, 


As the Sum of the Simples to be mixed: 
To the total Value thereof : : 

$0 is any Part of the Compoſition : 
To the Value thereof, 


EXAMPLE. 


A Tobacconiſt would mix 20 th. of Tobacco at 9 /. the 
Pound, with 60 Ib. at 12 4. the Pound, and with 40 tb. at 
18 4. the Pound, ard with 12 th. at 2 s. the Pound. The 
Queſtion is, what a Pound of this Mixture is worth? 


Place 


- 
4 


a. 
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Place the Numbers, and their Values as und a 
. 4 r een 
20 at o 9 per th. will Cot © 15 0 
60 at 1 o per Ib. will Cot 3 00 . 
40 at 1 6 per IB. will Coſt 3 oo © 
12 at 2 O pßer Ib. will Coſt 1 04 o 


— — — 


Sum Simple 132 Total Value = 7 19 Fa 


— — 


—— 


Then ſay, If 132 Pound coſt ) J. 19 5s. what will one # 
Facit 15. 2 d. 24. 


See the Work. 
SHER 4 
132 : 7.95: 2 1 
1 
13 2) 7-95 (oo 2 S to rs. 2 4. . 
792 


300 
264 


360 


Ly ESTION u. 
A Farmer would mix 5 Buſhels of Wheat at 5 5. the 


Buſhel, with 12 Buſhels of Rye at 4s. the Buſhel, with 
8 Buſhels of Beans at; s. the Buſhel, and with 18 Buſhels 
of Barley at 2 5. 64. the Buſhel. The Price of one Buſhel 
of this Mixture is demanded. 


Place your Numbers and their Values as under. 


BD: 26 „ 
5 at 6 o the Buſh. will Colt 1 10 © 
12 at 4 0 the Buſh. will Coſt 2 8 0 
8 at 5 © the Buſh. will Cot 2 © © 
18 at 2 6 the Buſh. will Coſt 2 5 © 


— — 


Numb. Buſ- 43. Ieot. Val. 8 3 © 


Then 
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Then ſay, If 43 Buſhels coſt 8 l. 3 5. or 8.15, what will 
one Buſhel? Facit 3 5.94.54. bt £557 


See the Work. 


W;--4 . 
43: 8.15 :: 1 
1 


43) 8.15 (. 1895 =to 35. 9 d. J ere. 
43 | 


| _ 


410 
387 


— 


15 


VARIETY Il 


In this Variety the Price of the Simples is expreſſed, 
but no quantity given; and it is required how much of 
each Simple we mult take to ſell, one Quantity or Meaſure 
at a mean Rate propounded. . 

The whole Work of this Variety is in linking the Ex- 
tremes truly together, and taking the true Differences 
betwixt them and the Mean ; and theſe Differences are 
the true Quantities ſought. 


EXAMPLE. 


A Merchant hath Spices, ſome at 9 4. the Pound, ſome 
at 12 4. ſome at 244. and ſomeat 30 4. how much of each 
ſort muſt he take, that he may ſell a Pound for 20 4? 

Firſt, Set down the ſeveral Prices of the Spices orderl 
under one another, with a Line of Connection to the left 
Hand, as in the Example may be ſeen. i 

Note, That 9, 12, 24, 3o, I call the Extremes; 9 and 
12 being the two leſſer Extremes, and 24 and ” the two 

reater: 
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Greater : Then on the other Hand ſet down the mean 
Price, as you ſee... 220 

That done, I li or join together two Extremes, no 
matter which, ſo as one be bigger than the Mean, and the 
other leſs; and after that other two, till I have finiſhed. 
So in this Example, I link 9 and zo together, and 12 and 
24, as you ſee ; then take the difference betwixt each Ex- 
tream and the mean Price, and place it over againſt its 
Yoak-felow : So the difference betwixt 9 and 20 is IT, 
which place againſt 30 its Yoak-fellow ; the difference be- 
twixt 12 and 20 is 8, which place againſt 24 its Yoak- 
fellow 3 betwixt 24 and 20 is 4, which place againſt 12 
its Yoak-fellow ; and laſtly the difference betwixt 30 and 
20 is 10, which place over- againſt 9 its 8 
Loak- fellow, as you ſee here done. And , 9 10 
the differences — found will be the 12 4 
Anſwer to the Queſtion; for as oft as he 20. | | 
takes 10 15. of 94. a Pound, he muſt _ 24 | I 
take 4 of 12 4. a Pound, and 8 at 24 4. (30 11 
the Pound; that ſo a Pound may he aſ-- | 
forded for 204. or 15. 8 d. Y 

The Proof thereof is eaſy by the laſt Variety, for the 
Sum of the difference found, multiplied by 20, is equal to 
the Sum of the Products of the Difference and Extreams. 
But if at any Time, as here it happens, that the Extreams 
may be linked more ways than one, then the 2 ad- 
mits of more Anſwers than one, yet all true; for if in this 
Queſtion, we link 9 and 24, and 12 and 
30, and place the Differences reſpective- 9 4 
ly, then we ſhall have 4 at 9 4. a Pound, 12__| 10 
Io at 12 J. a Pound, 11 at 24 4.a Pound, 20 
and 8 at . d. a Pound; and that this 24— [IT 


is likewiſe true, may be proved, as in 3018 
the laſt, and the mean Price will be 
found to be 20 4. | | 
Again, if we link 9 and 30 9—10 to 
together, 12 and 3o, and 12 I2 4-10 | 14. 
and 24, there will ariſe a new 20 8 8 
Method in placing the Diffe- 24 21 
rences ; for if any Extream 30..1/:1.8 | 19 
have two Yoak-ſ:liows, it 


willlikewiſe have two Differences: So the Differences be- 
twixt 
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twixt 9 and 20 is 11, Which place over-againſt 30, its 
Yoak-fellow 3 the difference betwixt 12 and 20 is 8, which 
becauſe it has two Yoak-fellows, — againſt them both, 
to wit, againſt 24 and 30, as you fee; the difference be- 
twixt 24 and 20 is 4, which place againſt 12 its Yoak- 
fellow ; and laſtly the difference betwixt 30 and 20 is 10, 
which place againſt both its Yoak-fellows, to wit, 12 and 
9. Then draw a ftreight Line, and beyond it the diffe- 
rences ; ſo firſt I ſet down 10, then 10 and 4 is 14, which 
ſet down; then ſet down 8, then 11 and 8 is 19, which like- 
wiſe place down; then as oft as he takes 10 at 9 d. the 
Pound, he muſt take 14 at 12 4. the Pound, and 8 at 24 4. 
the Pound, and 19 at 304. the Pound, that ſo a Pound 
may be worth 20 4. PESTS 

/ thr laſtly, if we link 9 both with 24 and zo, and 12 
both with 24 and 30, and 24 both with r2 and 9, and 30 
both with 12 and 9, then the dif- 
ference betwixt 9 and 20, which 


9 | 4.10114 a / : 
1 4.1014 18 11, 1s to be laced againſt 24 


and 30; and alſo the difference 
24 [11.8 19 betwixt 12 and 20, which is 8, 
301 11.8 |19 againſt 24 and zo, for the ſame 
| reaſon ; and the difference be- 
twixt 24 and 20, which is 4, againſt 12 and 9, they being 
thereunto linked; and laſtly the difference betwixt 20 and 
zo, which is 10, place againſt 12 and q, for the ſame rea- 
{on ; then on the other fide the Line, place the Sum of the 
differences againſt their reſpective Numbers, as you ſee in 
the example: So by this Alligation, you will find, he muſt 
take 14 Ib. at 9 4. and 12 4. the Pound, and 19 tb. at 24 d. 
and 30 d. te make a Pound worth 20 4. 

I ſhall not name any more ways of linking theſe Num- 
bers, theſe being ſufficient to underſtand how to link them 
any way, and leave the reſt to the Scrutiny of the Learner, 
to exerciſe himſelf with: For I have been the larger in 
theſe Examples, that I may not trouble my ſelf any more 
with the Method of linking in the Examples following ; 
only Note, that if at any time you have but one Extream, 
either lefler or bigger than the Mean, it will but admit of 
one way of linking, and the Queſtion will have but one 
Anſwer, as in the following Example may be ſeen. 


20 


EXA 


— \ . EO VO" I" 
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' «3-227. BN MID" LoE-.-: 
„ A Merchant hath Wines; Canary at 24 4. the Quart, 
X Sherry at164. the Quart, and Malaga at 12 4. the Quart, 
C- how much of each ſort muſt he | 


o 


, take, to ſell a Quart for 18 4. 24—— 12.618 
This Queſtian you ſee admits 5 | & Ba 


d hs 

on but of one-way of linking, and * 

ch Jo büt of one Anſwer; and ob- 12—t 6 Is 

e- ſerving the Directions before given, you will find 8 of 
e Canary, 6 of Sherry, and 6 of Malaga muſt be mixed 
a. together, that ſo a Quart may be ſold for 18 4. 


YARIETY III. 
[2 In this Variety we have the Price of all the Simples, 
30 and the 2 of one given to find the Quantity of 


| 
| 
| 
| 


1 all the reſt, ſo as one Meaſure or Quantity may bear a 

ch mean Rate or Price propounded ; which to do, obſerve 

24 the Proportion following. | 
ce | 

8, As the Difference ſtanding againſt the Quantity given: | 
ne To the reſt of any of the Differences beſides : : | 
e- So the Quantity given: | 
ng To the Quantities ſought. Each to its reſpective | 
nd Difference. | 
EXAMPLE. | 
in A Tobacconiſt hath 30 Ib. of the beſt Tobacco at 25. | 


aft or 24 4. per Pound, which he would mix with ſome at 124. 
4. ſome at d. and ſome at 7d. and he would know how much 

of each ſort of the ſaid leſs Prices, muſt be mixed with the | 
m- 30 15. of the beſt, that he ; 


m may ſell it ſor a Penny the 24 — 4.7.9 | 20.39 i 
er, Ounce, or 164. the Pound. n | 
"i Having by the laſt Va- 16 

ore riety ſet down the Num- 9— 8 8 

83 bers, linked them, and 8 7 

m, found the Differences, as 

to in the Example; then ſay, as 20, the Difference againſt 

Ne the Quantity given: to : : the next difference, ſo 30: to 


| 12, the Quantity required at 12 4. the Pound; and ſeeing 
. | Qq the 


of ; 
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the other Differences are equal, it will require 12 Pound 
of each; ſo that he muſt take of the leſs Prices at 12 15. 
a piece, t6 mix with the 30 fh. of the beſt, that ſo a Pound 
may be afforded for 16 Pence. The Proof oſithis, and 
the following, are by the firſt Variety. - 


EXAMPLE I. eld 
A Goldſmith hath 20 Ounces of Gold at 20 Carracts 
fine, and would mix it with ſome at 22 CarraQts ſine, 
and ſome ar 24 Carracts fine; how much of 22 and 24 
Carracts fine, and how much Alloy muſt he mix with the 
20 Ounces of 20 Carracts fine, ſo as an Ounce, and con- 
ſequently the whole Maſs, may be 18 Carracts fine? 

Note, That Alloy is a ſort of coarſe Silver, or Cop- 
per, or ſome baſe Metal, with which Gold/inirhs mix 
Gold or Silver to abate the fineneſs thereof. 

An Ounce of Gold is divided into 24 parts, called 
Carracts, and an Ounce of Silver into 20 Parts, called 
Penny-Weights ; therefore to diſtinguiſh fineneſs of Me- 
tals, ſuch Gold as will abide the Fire without loſs, is ac- 
counted 24 Carracts fine ; if it loſe 2 Carracts in trial, 
it will then be 22 Carracts fine, Oc. | 

Silver is valued in Ounces, and a Pound of Silver 
which loſeth nothing in trial, is called 12 Ounces fine 
but if it loſe 2 Penny-weight, it is then ſaid to be xx 
Ounces, 18 Penny-weight fine. 

Firſt ſet down the Values in Order as uſual, with the 
mean Value, and in the Place of the Alloy, becauſe it is 
not accounted of any Value, place a Cypher ; then take 
the Differences, which by the linking you may ſee, will 
all be the ſame, except only in the place of the Alloy. 
Then ſay, 8 


20-—— 18, 118 
If: 18: 18 :: 20: 20 18 18 


If: 18: 18: : 20: 20 18 | 
If : 18: 12 ::205 155 be 18 
© 2.4.6 [12 


Thus you ſee, That with the 20 Ounces of 20 Car- 
racts fine, there muſt be mixed 20 of 22 Carracts fine, 
and 20 of 24 Carracts fine, and 13 Ounces and = of Al- 


By 


loy, that ſo an Ounce would bear 18 Carracts fine. 


Fs bbs” bas 
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By changing the two laſt Terms of the Proportion in 
the aforegoing Rule, which is the ſame thing in effect 
we may work any of theſe Queſtions by the contracted 
way in Fellowſhip; and if there be any Fractions, bring 
them up Decimally. 
If the Terms be changed, the Proportion ſtands. 
As the Difference againſt that Price whoſe Quantity is 

iven: 

Is S the Quantity given: : 
So any other Difference : 


To its Quantity ſought. 
EXAMPLE III. 


A Chapman hath Yarn at ſeveral Rates, and would 
mix 40 Pound, at 24 Pence the Pound, with ſome at 20 
Pence the Pound, with ſome at 14 Pence the Pound, 
with ſome at 9 Pence the Pound, and ſome at 7 Pence 
the Pound; How much of each ſort muſt he mix with 
the 40 Pound, at 24 Pence the Pound, that he may ſell 
a Pound for 16 Pence? 


Having placed your Numbers 5 2 
and linked them, $a” taken the 2. | 2 : ” 
Differences, as in the Margin. ] 

Then the Proportion is, as 16 e * + 
to 40, what 2, what 4, what 8, 9— 18 8 
what 8, inſtead of theſe Opera- A 8 
tions divide 40 by ts, the _ 


tient multiplied by every Difference, gives every parti- 


cular Quantity ſought. 
Firſt, Mult. 2.5 See the Work. 16) 40 (2.5 
By 2 32 
5. O at 20 d. the Pound. 80 
| 80 
24ly, Mult. 2.5 | — 
By 4 E 
10.0 at 14 4. the Pound. 1 
3 l/, Mult. 2.5 
By 8 


20. o at 94, and ) d. the Pound. 
Qq = 80 


- RU2s 


Le” © 
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So you ſee with the 40 at 244. the Pound, he muſt 
mix 5 at 20 4. the Pound, and 10 at 14 4. the Pound, and 
20 at 94. and 7 4. the Pound; and ſo a Pound will be 
worth 16 Pence. | Ari 


VARIETY IV. 


In this Variety the Prices of every Simple is expreſſed, 
and the mean Rate or Price; and it is required to find 
how much of each ſort muſt be taken, to make up a cer- 
tain Quantity propounded, agreeable to the mean Rate 

iven ? 


Which to do, obſerve the Proportion following. 


As the total Sum of the Differences: 
To the total Quantity given:: 

So any particular Difference: 
To its particular Quantity ſought. 


EXAMPLE. 
A Grocer hath 4 ſorts of Currants, one at 4 Pence the 


Pound, another at 6 Pence, another at 9 Pence, and the 


beſt at 11 Pence the Pound: The worſt would not ſell, 
and the beſt were too dear, and he concludes to mix 
240 Pound, and ſo much of each ſort, as to ſell a Pound 
tor 8 Pence; how much of each ſort muſt he take ? 


hs 

Having placed your Numbers 4— 3 73 
with the mean Price, linked them, Gn £2 98 
and taken the Difference, as here, 8 | : 
divide 240, by 19 : quotes 24, 9 2 48 
multiplied by every Difference, XII — 4 96 
gives 72, for the Quantity of 4 4. — — 
the Pound ; and 24 for the Quan- 10 240 
tity at 6 4. the Pound; and 48 — — 


for dhe Quantity at 9 4. the Pound; and 96 for the 


Quantity at 11 4. the Pound, the Sum making 240, is 
che Proof. A 

Nore, If he hath a deſire to put off more of his worſt 
ſort, he may alter the Quantities by ſome other way of 


linking, as was ſhewed in the ſecond Variety. 


8 


8 K 


9 * 
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QUESTION U. 


A e hath ſeveral ſorts of Gold, ſome of 24 
Carracts fine, ſome of 22 Carracts, ſomę of 18 Carracts, 
ſome of 16 Carracts fine, and is deſirous to melt of all 
theſe ſorts, ſo much together, as may make a Maſs of 
60 Ounces of 21 Carracts fine, How much of each ſort 


mult he take 2 


1 5 25 
| Par BY © 

TheNumbers being placed, 21 | 
linked and differenced, as 18 [x 5 
hath been ſhewed, and is here Coun I5 
expreſſed: I ſay, — — 
| 12 Proof 60 


Or if you will uſe the contra- 
cted way, divide 60 by 12, quotes 
53 by which gs; >, each 

ame Quan- 


1 A$12 :60::5:25 
2 As 12: 60: 3:15 
3 A 12: 60: 2113 
4 As 12 :60:: 3:15 Difference, gives the 
| | tities. So I conclude, that 25 
Ounces of 24 Carracts fine, 15 Ounces of 22 Carracts 
fine, 5 Ounces of 18 Carracts fine, and 15 Ounces of 16 
Carracts fine, will produce a Maſs of Gold of 60 Oun- 


ces, and 21 Carracts fine. 


SUESTION II. 


How many Gallons of Water muſt be mixed with 
Wine, at 3 Shillings the Gallon, to fill a Veſſel of 100 
Gallons, ſo as a Gallon may be afforded for 25. 64. 

Firſt, ſet down the Value of a Gallon of 
Wine, and the Water being of no Value, 5. 
put a Cypher, then having ſet down the 5 3 | 2.5 
mean Rate, and linked, and taken the Dif- 50 
ference ; ſay, If 3, the Sum of the Diffe- — 


rence, give 100, what will 2.5 Facit 3 
83.333, or $3 and; of Wine, which ſub- — 
tracted from 1 leaves 16 5 for the quan- 

tity of Water. | 


SUES: 


ty 
5 
| 
1 
| 
Fd 
F 
1 


3 


| 
| 


= —O—O—_ 
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SUESTION IV. 


A Vintner hath two Veſſels, one will hold 50 Gallons, 
and the other 30; and would know how much Water 
he muſt mix with Wine at 4 Shillings the Gallon, to 
fill the bigger Veſſel, that every Gallon drawn may be 
worth 3 Shillings the Gallon ; and with Wine at : 
Shillings and 6 Pence the Gallon, to fill the leſs Veſlel, 
that a Gallon may be worth 2 Shillings. 

The Quantity of Water is demanded. 


Prop. I. | Prop. II. 
2 26 15 
en WR ir 
Facit 375 Gallons of Facit 24 Gallons of 


Wine, then there muſt be | Wine, then there muſt be 
125 of Water in the greater [5 of Water in the leſſer 
Veſlel. Veſſel. 


— — ens mee gmu——_—_—_—_—__ 


The Rule of FA Ls k. 


HIS Rule is more for Recreation and Delight, 

than for any ſolid Uſe ; but becauſe it is an inge- 
nious Rule, and rnay exerciſe the Wits of Youth, we 
mall here inſert it. 


T he Rule of Falſe is ſo poled not from the Falſity of | 


it, but becauſe we, by ſuppoſed Numbers, taken at Ad- 
venture, and by them working the Queſtion accordin 
to the Nature thereof, do, by hole falſe eren 
Numbers, find the true Numbers ſought, 


This Rule is divided into two Parts, commonly called | 


the Single Rule, and Double Ruie. 


Tie 


} 


(303) 
Me Single Rule of FAL s E. 


N the Siagle Rule we need but to uſe one Suppoſition, 
1 as may be ſeen in the Queſtions following. 


} 


QUESTION I. 


A certain Sum of Money put out at 6 per Cent. Simple 
Intereſt, at the end of 10 Years amounts to 20/1. what was 
the Stock? Anſuer 121. 105. 

Here I ſuppoſe any Number, as 10 Pound, then ac- 
cording to the nature of the Queſtion, 

What will 10 J. amount to, forborn 10 Years? Which 
by the Table of Simple Intereſt, or by the Double Rule 
of Three, will be found to be 16 l. which ſhould have been 
20 |. if I had gueſſed right. | IS. 4 

Now I ſay; If 16 f. come from 10 l. my ſuppoſed Num- 
ber, what will 20 J. come from? Anſwer 12 105. the | 


| Stock ſought, et AN 
See the Work. _ 


If 16 : 10 :: 20. 
20 

16) 200 (2. 5 
16 5 


8 


QUESTION Il. 
A Schoolmaſter being asked how many Scholars he 


had, Anſwered, if I had as many, ;; as many, and , orc 
quarter as many, I ſhould have 99; How many had he? 


Anſwer zo. 


Suppoſe 


304 Single Rule of Falſe. 
Suppoſe he had any Number, as 40, then as many, 
Z as many, and 4 as many would make 110, which 
ſhould have been 99. Then ſay, * 
If 110 come from 40, what will 99 come from ? Aufi. 
36, the Number of Scholars ſou ght. 


a ces the Work. 
3 If : 110: 40: : 9 
| 40 


110) 3960 (36 
330 
| — 
660 
66 


— 
7 8 ' . 0 12 


| HOSUESTION III. 

There is a Ciftern with 3 unequal Cocks, contain- 
ing 60 Gallons of Water; and if the greateſt Cock be 
opened, the Ciſtern will be empty in one Hour; if the 
ſecond Cock be opened, it will be empty in two Hours; 
if the third be opened, it will be empty in three Hours, 
Now I demand in what time it will be empty, if all run 
together ? | 

Suppoſe in à an Hour, or 30", then muſt there empty 
at the greateſt Cock 30 Gallon or 5, and by the ſecond 
Cock 15 Gallons or 4, and by the leaſt Cock 10 Gal- 
lons, or g, which added together, make 55, which 
ſhould have been 60. Now ſay, 

If 55 Gallons run in 30 Minutes, what will 60 Gallons 
run in? Anfe.32' .727, the Time ſought, 

[ 


DUESTION IV. 


Three Merchants, A, B,C, put in Money together, and 
gain'd 100 J. of which A took up a certain Sum 3 & took 
up twice as much as A, or double to A, and C took up 
thrice as much as H, or treble to Y; what did each taks 


up apart ? | 
Suppoſe 


1 


en. ta 


0 V N 
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Suppoſe A took up 3 Pound, then & muſt have 6 
pound, and D 18 Pound, which makes 2) Pound, which 


ſhould have been 100 Pound. 


100 l. what 22.222222 


Then ſay, If 27 J. ſhould * ES comes 
| C18 5 C56.6566665 =C 


Proof 99.999999 


— 


See the Work. 
27) . (3.703703 or 370 repeated. 
I 
190 
189 
100 This Quotient 
81 multiplied by 3 for 
— A, by 6 for B, and 
190 by 18 for C, pro- 
189 duceth the former 
1 Numbers. See the 
100 contracted way in 
81 Fellowſpip. 
— 
\ 11 


Thus may any Queſtion of theſe natures be wrought ; 
ſo I ſhall forbear mentioning any more of fingle Poſirion, 
only Note, that if there be no Partition in Numbers to 
make a Proportion, you mult uſe the double Rule, which 
now we ſhall begin with. 


Double Rule of Falſe. 


In the Double Rule we uſe two Suppoſitions; and if 
with either we find the Numbers that {frioly the Queſt! 
on, there is no more to be done; but if, as commonly It 
happens, we err in both Suppoſitions, ſee whether the) 
be greater or leſſer than the Solution requires, which 
mark with T, Plus, or —, minus; and over-againſt either 
Suppoſition its reſpective Error, then obſerve this ge- 
neral Rule, 


Rr As 


306 Double Rule of Palſe. 
Asthe difference of Errorsis alike, or Sum if unlike; 
Is to the difference of Suppofitions : : © © 
So is either Error, to a fourth Number; which, added 


to, or ſubtracted from, the r over-againſt it, 
gives the Number ſought. See the Examples. © 


QUESTION I. 

Good-morrow, good Fellow, with your 20 Geeſe; nay, 
ſays he, I have not 20, but if I had as many, 3 as many, 
2 Geeſe and , then had I 20. Idemand how many he had! 

Firſt, Suppoſe 6, then as many, > as many, two Geeſe 
and +, would make 1y and 2, which ſhould be 
20 5 the Error therefore is — 2 5, which mark &6—2.; 
as in the Margin. - 5 9 ＋5 | 

Secondly, Suppoſe he had 9, then as many, à as 
many, 2+ would make 25, which ſhould be 20, the Er. i 
ror theretore is +5, which put down under the other, as 
you ſee done. Then becauſe the Errors are unlike, that 

is, one plus, the other minus; I ſay, as the Sum of the Er. 
rors 7.5, to the difference of the Suppofiticns ; : : So ei- 
their Error; ſuppoſe the firſt 2.5 to 1, which becauſe the 
firſt Suppoſition was minus, according to the Rule added 
to 6, makes 7, the number of Geeſe ſought. 


9UESTION I. 


A Gentleman had two Horſes of good Value, and a Sad. 

dle worth 50 J. which ſet on the back of the firſt Horſe, | 
makes his Value double the ſecond ; but if ſeton the Back 
of the ſecond Horſe, makes his Worth treble the firk | 
Horſe. The Price of each Horſe is demanded. .  _ | 
Suppoſe the Price of the firſt Horſe be 20 Pound, which, 
with the Saddle makes 701. then ſecing this is double the | 
Price of the ſecond Horſe, the ſecond will be worth 35 J. 
which with the Saddle would be 85, which ſhould be 60, 
2 times 20, the Price of the firſt Horſe; the Error there- 
fore is — 25, which put down as you he ou 
Suppoſe again the firſt Horſe worth 25 J. * 
which, with the Saddle, would be 75 1. 20—25 | 
then the ſecond would be worth 37 J. 105. 25 — 12.5 


= = — — 

_— — 
5 1 

2 4 


—— — =_ 


- 
= a. — 
— 
> — — = l 
8 © » * * 
2 — ' 75 — 2 g 
| 7 - 
4 > 4 5-2 ate. dt. — m « 8 — PS, 
* * 7 o Pr 
* — - * rm err — —_— y — 4. 
* - wx 1 %% ͤ v ——U—U— « T ot _, | * F 
vg 
- 
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or 37 .5, which, with the Saddle, woulda mount to 871 10 4 
or 
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N 

or 87.5, whieh ſhould be 75 =3 times 25, the Price of 
the firſt Horſe ; the Error therefore is =12.5, which place 
under the other Error, and ſay, 

As the Difference of Errors, becauſe alike 12.5 : 

To the Difference of Suppoſitions ; | 

So either Error, ſuppoſe the Firſt 25 : to 10, which ad- 
ded to the vor ran over- againſt it, 'becaufe — makes 
zo the Price of the firſt Horſe ; and by conſ the 
Price of the Second will be 40. And if you had taken the 
Second Error 12.5, the fourth Number, would have been 
5, which added to 25, makes 30, as before. 


Proof. Firſt Horſe, 30 
N Saddle = 50 
— 
gum == 89 


— ͤV;V 


240 Second Horſe. 
Saddle = 5750 


Sum = 90 
Z = 30 = Firſt Horſe, 


SUESTION Il, 


Aſtealing Apples was taken by g, and to appeaſe him 
gives him half he had, and gives him back 10; and go- 
ing further met with C, and was forced to give him half 
of what he had left, and he returns him back 4; — 1 
ing further meets D, and gives him half he had, an So 
returns him back 1 ; and getting ſafe away, finds he had 
13 left, what had he at firſt? 

Suppoſe firſt 80, and working according to the Nature 
of the 2 he had 15 + left, which is ＋ 2.5. 

Suppoling again he had 4o, and working as before, he 
. ICE — — is = — 5 

hen working by the general Rule, you will 80-2. 
find he had 60 Apples at the firſt, 40—2.5 


But the Number ſpught in this Queſtion may more 
quickly be found: For Note, That if at any Time, as here 
it happens, that the Errors are the ſame in Quanticy, and 

| Rr 2 unlike 


208 — Tuble Ra ef Balfei 


unlike in Quality, half the Sum of the Suppoſitions is the 


Number ſought ʒ and the Sum of the Suppoſitibns is 120, 
halfof which is 60 as before. en ems 18 BIG ue, 
; Heid See the Work both WAYS. bat ie 
As 5:40: : 2. et sd Wodan 
40 | 70 
5) 100.0 (ac oo. Sum 120 
10 (or 80 — 20 go. — 
> N 
oO 


SUESTION W. 

Three Men, as A, B and C, bought a Ship for 200 l. 

A ſays to B give me half your Money, and I will pay for 

the Ship; Z ſays to C, give me 4 of pins Money, and 1 

will pay for the Ship 3 C ſays to 4, give me 2 of your 

Money, and I will pay for the Ship; what Sum of Money 
had each? Anſ. A, 128. F. 144. C, 168. 


| | 1284-2 144 = 200 
1 Sup. 120— 50 v 44 ＋1 168 = 200 
2 Sup 130-12. 168+ 5 128 = 200 


2140 gUESTION. V4 
Three Men, as A, J, and C, thus diſcourſed of their | 
Money; A faith to B and C, give me half your Money, and | 
1 ſhall have 100 J. B ſaith to Cand A, give me one third | 
of your Money, and I ſhall have 100 J. C. ſaith to A and H, 
give me one fourth of your Money, and 1 ſhall have 1004 

what had each ? | En 
This Queſtion will require more Suppoſitions than two 
beſore it can well be wrought by this Rule; which may 
convince ſome that affirm, if a Queſtion require more Sup- | 
ſitions than two, it will not be wrought by the Rule of | 
Falfe; but the contrary may be ſeen in the following Work. || 
Let the firſt general Suppoſition for A, be 20 l. then ho 
wanted 80 J. which is the half of Band C's Money; then 
they mult have 160 J. whereof we ſuppoſe F had 40 /. then 
C mult have 120 l. Now S will have of C and A of their 
Money, which is 46 J. 3, which added to Z's Money 40 l. 
makes 
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he makes 86 4, which ſhould be 100 J. fo we haye ſuppoſed 
05 too little for B by 23. B. for 100 leſs 86 1 =13 4. 
Suppoſe again, & had 501. then C muſt have 90 l. Now 
B will have of C and Af of their Money, which is 363, 
which added to B's Money jol. makes 106 r, which ſhould 
be 100 l. ; here we have ſuppoſed too much for & by . 


Now ſay according to the Rule, 


"= As 20: 30:: 65 3 IO, and 10 ſub- 8. 140 — 131. 
20 tract from 70, reitet 60 for B; then 8.2 =10+ 65 B, 
1 if A had 20, 2 had 60, D 100. ; | 


But the Queſtion ſaith, Cwill have of A and Z ; of their 
Money, which is 20 l. which added to 100 l. of C's Money, 
makes 120, which ſhould be. 1004, Therefore ourſuppo- 
ſition for A is too little by 20 L—— S. 12 20 — 30 A, 


Let the fecond general Suppoſition for A be zo l. then 
be wanted 70 J. therefore 701. is the half of Z's and C's 
Money; then they muſt have 140 /- whereof we ſuppoſe 
B had 30 l. then muſt C have 110 J. now Z will have of 
Cand A, one third of their Money, which is 46 5, which 
added to 30 l. B's Money, makes 165, which ſhould be 


100 l. here we have ſuppoſed too little for & by 23 f. 
| 8. 1. 30— 233 B. 

Suppoſe again, B had 50 J. then muſt C have go J. now 
3 will have of C and A one third of their Money, 
which is 40 l. which added to B's Money 52 J. makes gol. 
which ſhould be 100. Here we have ſuppoſed too little 
for B by 10 l., S. a =50 =10 B. | 

E S. 12 30 - 2372. 

8. 2 2 50 —10 8 

ae if 137 : 20: : 10: 15, and 15 added to 50 
makes 65 for B. Then if A had zo, & would have 65 
and D 75. | | 

But the Queſtion ſaith, C will have of A and of their 
Money, which is 23 3, which added to 75 of C's Money, 
makes 981. 4, which ſhould be 100 l. therefore our ſecond 
Suppoſition for A, is too much by 1 J. S. 2= 30+ 14 4. 
| S. 1 A=29 — 20 
8. 2 12 30— 1 rY 


A 


rr 


Now 


310 Double Rule of Falſe. 
Now I ſay, if 214 :10: : 20: 9x3, and g g added to 
20, gives 29 l. , for the true ſhare of 4. 


Seeing then that A hath 29 l. , he wanteth 70 l. £3, 
which is half Z's and C's Money; then they muſt have 
741 . whereof nee B had zo J. then Chad 1111, 
Now Z will have of C and A of their Money, which is 
46 22, which added to his own Money 30 l. makes 36 28. 
which ſhould be 100 J. here we have ſuppoſed too little 


for B by 23 fr. 8. 1 ==30— 23 z7 B. «+: 78 
Suppoſe again, Z had 65 l. then Chad 76 54, now B 
will have of Cand A one third of their Money, which is 
3542, which added to his Money 65 l. makes 100 24, 
which is too much by F. 8. 2 265 T0 42 B. * 


8. 1 =30—23 ZP. 
8. 2 =65 + of 


Then ſay, as 2357 : to 35: : ſo is 37 to , which ſub- 
tracted 5, leaves 64 #5, for Is true ſhare; then muſt 


«x 


L © 
| A219 75 A==2 9.411964? 
Their Parts 3 B= 64 58 Pecimale3 B==64.7058824 
N C=76 5 CD76, 4705882 


+ $ B64 53 
29 K f to 70 13. = 100 for A. 
| 12 ] 2 C 67 f 2 | 
Pr 457T 3 42558 = to 35 75, = o for F. 
A Trey 14 
76 98% 7h =to , = 100 ſor C. 


Fhis Queſtion is not capable of an exact Anſwer in | 
Engliſh Coin, as you may ſee: But if you would haye an 
Anſwer in Integers, you muſt make the common Sum in 
this Queſtion 100 J. ſome Multiple of 173 or if you re- 
duce their Shares into improper FraQions, then © 


A will have 2? 
B will have 2232? 
E will have 775 
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And ſeeing the Denominators are Equal, negleQ them, 


and the Numerators will be Proportional Numbers for 
A, E, C, which you abbreviate into leſſer, by cutting tuo 
Cyphers from each; then will A have 531. Br I. and 
C13 |. Then if 4 have half of & and C's Money, he will 
have 17 J. If B have one third of C's and A Money, he 
will have 17 J. And if C have one fourth of s and Y's 
Money, he will have 17 l. So this Queſtion conſiſteth all 
of Integers; and 17 J. falls into the Place of 1001. 

I have been the longer upon this Queſtion, that the 
Learner may obſerve the Variety of Work, that may pro- 
ceed from ſuch like Queſtions. + 

Here I have annex'd two or three more, with their An- 
ſwers, which may ſerve for the Learner's Exerciſe ; and 
ſo conclude this Rule, 


Queſtions in the Rule of Falſe. 


QUESTION I. 


What Number is that, which multiply'd by 20, and 
divided by 6, gives 140 in the Quotient? Facit 42. 


SUTERSTION WM >} 
What Number is that, which added to its half and its 
one fourth, and to three more, makes 108? Facit oc. 


LU ESTION II. 


A Veſſel that holdeth 60 Gallons, hath 4 Cocks; and 
being fill'd with Water or any other Liquor; if they all 
be ſet open at once, the Liquor will run out in 24 Hours. 
Now the ſecond Cock will empty twice as much as the firſt 
during the ſame time; and the third will empty three 
times as much as the firſt in the ſame time ; and the 
fourth will empty 5 times as much as the firſt. What Num- 
ber of Gallons doth each Cock empty. 
 Facit thefirſt 5 & Gallons ; the Second, 10 £2 Gallons, 
the third, 16 ;* Gallons; the Fourth 25 5} = 60 Gallons. 


QUESTION IV. 

A Gentleman hired aWorkman for 40 Days, and agreed 
for every Day he worked, he ſhould have 8 Pence; and 
every Day he play'd, he ſhould return back 4 Pence. At 

the 


31 Oneſtions inthe Rule of Falſe. 
the End of 40 Days, the Labourer received 10 5. 5 4. 
How many Days did he play? Faciz 16 Days, and one 
Quarter: 
th 2 2gESTION v. | 
A young Mancoming into a Garden, faith, Bleſs you all 
You 1 Farr Maids! 15 miſtake your ſelf, ſaith one, 
we are not 10; but if we were twice as many as we 


are, we ſhould be as many above 10, as now we are left. 
How many were there? Facit; Maids, orrather Maidens, 


9UESTIONVI.. 1 
What Numbers are they, whoſe ? of the one ſuppoſe | 
A, is equal to 3 of the other g? Faciz A 12,2 103. | 


2SUESTION VII. | 

Suppoſe there are two Numbers, A and &, the leſſer of 
which, to wit A, hath ſuch Proportion to the Greater, to 
wit B, as 2 to6, and the Sum of the ſaid Numbers hath 
ſuch Proportion to the Sum of the Square of the ſame | 
Numbers, as 5 7 to 68 23; I demand each Number? Facis | 


7 for A, and 15 for B. 


9UESTION VII. 
Divide 45 into two ſuch Parts, that the Greater may 
2 in triple Proportion to the Leſs; What are thoſe Paris: 
Facit 11%, and 33 4. N 


SUESTION IX. | 
Divide ro into two ſuch Parts, as if the Greater be di- 
vided by the Leſſer, the Quotient may be 20, what are 

both Parts? Facit zr, and 9 22. 1 


QUESTION X. 


A Veſſel of 63 Gallons was fill'd with French Wine of 
two ſorts ; the one at 25. the Gallon, and the other at | 
2 5. 6 4. the Wine in the Hogſhead thus fill'd did coſt 71. 
4 5. How much was there of each fort ? Facit 27 Gallons | 
ef 25. and 36 of 25.5 4. | 


u 
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A Gentleman bought a Houſe with a Garden, and a 
good Horſe in the Stable, for 5001. Now he paid 4 times 
the Price of the Horſe for the Garden, and 5 times the 
Price of the Garden ſor the Houſe :. What did the Houſe, 
what did the Garden, and what did the Horſe coſt? 
Anſwer, The Houſe 4001. the Garden 80 1, the Horſe 


20 J. 


Note, Some of the foregoing Queſtions may be wrought 
by the Single Rule of Falſe ; though notwithitanding they 
may be wrought by two Suppoſitions, as you may try at 
your Leiſure. And to conclude, any Queſtion whatſoever, 
if not impoſſible, may be reſolved ; if by Comparing, 
Adding, Subtracting, or. Proportion, you could prove 
your Queſtion, if the true Reſolution was given; for 0- 
therwiſe the Queſtion cannot he reſolved, becauſe you 
cannot come to know what the Errors were at the Poſi- 
tions ; but then they muſt be wrought by Algebra. / 


In the next Place, we ſhall proceed to Lagarithmical 

 Arithmetick 3 and in that ſhall be very conciſe : Their 

chiefeſt Uſe in Arithmetick being in reſolving Queſtions 
concerning Compound Intereſt and Annuities. 


"76 Ek EET » *>=we & * 
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Logarithmical Arichmetick. 


| Bye == are artificial Numbers which differ equal- 
ly, fitted to the Natural, for Eaſe in Calculation. 

The firſt Figure, called the Index, or Characteriſtick. 
ſhews how many Figures the anſwering Number conſiſts 
of, which are always more by one than the Index, it the 
ſame be whole. | | 

So the Index of any Number under 10. is (o); betwixt 
10 and 100, (i]; betwixt 100 and rcov is (2) &c. 

The Logarithm of a Fraction, or Decimal Number, is 
all one as an Integer, only _ this Difference for the In- 


» 
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dex, that if the firſt Figure of the Decimal to the Left- 

hand be fignificant, the Index is (9), if there be one Cy- 
| | mu before it, the Index is(.8), if two before it, the In- 


8 A — 
- p _ 
» 
. - a P_ 
1 k g - my 
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— 
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if dex is (.7), Ec. | 
| W.Numb. Logarithms, Defect. Numbers. aan 
; 2345 3.301428 23435 999.3701429 
b 234.5 2.3701428 02345 .8.3701428 
, 23.45 1.370428 002345 7.3 701428 
] 2.345 0.3701428 | 0002345 6. 3701428 


Thus may you ſee the Logarithms are the ſame, but 
the Index thereof differeth, according as the ſirſt Figure 
thereof is removed from Unity. | 


_ _— 
— . 
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Conftru ai on of Logari thms. 


Their Conſtruction, according to the common Rules, 
given by many Extractions of Roots, is tedious; the beſt 
way yet known is this which follows. 


a _ | — — — —: — — — — — —̃ — — — 
n 1 - = - — — 
. — — 2 1 vp. = - « — 3 . * 
f one com > me Se oor oy mc» — — ome oo 
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To make a 7, able of Logarithms. 


Firſt, Put for the Logarithm of 1, a Cypher for the In- 
dex, and a competent number of Cyphers for the Loga- 
rithm, according to the number of Places you would have 
your Logarithms conſiſt of; for 10 an Unit, with the ſame. 
number of Cyphers; for 100, 2, with as many Cyphers 3 
for 1000, 3, with as many Cyphers, &c. "YN 
Secondly, Find the difference between ſome two Loga- 
rithms above 1000, or rather above 10000, that differ b 
— thus Multiply the two Numbers together, an 
that Product you muſt multiply again by 4.342 94451 9032- 
5183895, which laſt Product divided by the Arithmetical 
Mean between both Numbers, the Quotient is the diffe- 
rence ſought. : g 6. 
Suppoſe we would fnd the difference between the Log. 
1 eo, and 10001, the Product of theſe two Numbers is 
1. oo o, Which multiplied by 4343 produceth 43434 3- 
43 3 this divided by 10000. 5, quotes 4343. Now if to 


* 
* 
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the Logarithm of ro, which is 4.0000000, you add the 
difference befcre found, to wit, 434, the Sum 40000434 
is the true Logarithm of rooor to 5 Places. 

Thirdly, Having thus found the difference of any two 
Logarithms difference by Unity, and conſequently ſome 
of the Logarithms by dividing the Difference found by 
the Arithmetical Mean, between any two Numbersdit- 
ference by Unity, you ſhall have the difference of the 
Logarithm of thoſe two Numbers. | 

Thus to find the difference betwixt the Logarithm o 
274, and 2753 divide 4343, the difference of the Loga- 
rithm of 100co, and 10021 by 274.5 the Quotient 15821, 
is the difference ſought. 

Fourthly,Having by this meansfound a few of the prime 
Logarithms, the reſt are made by Addition and Subtracti- 
on; and having made the Canon upward, above 1000 to 
loco, by conſequence it's made for all inferior Numbers. 

The prime Numbers to which Logarithms mult be 
found, in the firſt Place, are theſe, 2.3. 7.11.13. 
17.19. 23.29.31. 37+. 41 . 43+47 53. 59 61 . 67. 
71.73.79. 89. 97, Sc. or the ſame Numbers with Cy- 
phers. Thete being ſeveral Tables of Logarithms, we 
{hall only explain thoſe, which in this Place we have made 
uſe of, which are Mr. Oughtred's in his Trigonometry, 
they being of as good, if not a better Character than any 
extant z and the Logarithms extended to y Places after 
the Index. Of the ſame ſort are Mr. Gunter's, Mr. Nor- 
0604's, Mr. Leybourn's, Sc. But we muſt do Mr. Friggs 
that juſtice, to ſay, they are all from his Original Table. 

The Logarithm of any Number under oo, is found 
by Inſpection; ſo the Logarithm of 1234 is 3.0913151 ; 
but if your Number given conſiſts of 5 or 6 Places, then 
vou muſt uſe Proportion: Thus {eek for the firſt 4 as be- 
fore, noting the difference betwixt that Logarithmand the 
next greater; then ſay, As 10, if your Number conſiſts of 
5 Places, vr as 100, if, 6 Places, to the ſaid difference: : 
So the Figure, or Figures wanting to the Part Proper- 
tional, which added to the Logarithm before found, rhe 
Sum (when a true Characteriſtick or Index is fitted) is the 
Logarithm of the Number ſought. 

So the Logarithm of 12345 is 4.09 14910 = 

4 nd of 12356 is . Se. 7 
812 To 


- 


; * 8998 * ' 
316 Addition of Logarithms, 
To find the Number anſwering a Logarithm given, is 
but the Converſe ; the firſt four Figures are found by In- 
ſpection: but if you want for 5 or 6 Places, do thus; ſeek 
the Logarithm next leſs, and againſt it are the four firſt 
Figures: then ſeek the difference 'twixt that and the next 
greater, as likewiſe betwixt the given Logarithm and the 
next leſs, and ſay, As the firſt difference to 10, if for 5 
Figures, or to 100, if for 6 Places: ſo the other difference 
to the remaining Figure or Figures ſought. 
So — Number anſwering 4.09 18778 is 12356 as 
above. pd 


Addition of Logarithmus. 
In Audition take this general Rule. 


A General Rule. 
If your Indices be Affirmative, add them as uſual, and 


you have the true dum. | 

But if they be Negative, add them as before; only 
Note, That if the Sum of the Indices be under 10, add 
10 3 if juſt 10, add Unity; if above 1c, caſt 10 away, 
the Sum, or Remainder, will be Negative. 

But if the Indices be of different kinds, that is, one 
Affirmative and the other Negative, add them alſo. 

If the Sum be 10, or above, caſt away 10, the Remain- 
der is Affirmative ; if under 10, Negative, 


EXAMPLES. 


\ 


J. Unto 2.2671717 II. Unto .3.2671 917 

dd 3.1414498 Add .5.1414498 

Sum == 5.4986215 Sum = 18.4086215 
2.2671717 C.. 1414498 

NLAQS 1414458 3 DENT 717 

8.87 50613 | C-8.87 50613 

Sum . 2836828 Sum = 5.2836 828 


More 


Subtrattion of Logarithms. 3 17 


More EXAMPLES. 


v. Unto 2.267171) VI. Unto . 9.267171 
Add . 8.141448 Add 3.414498 

tk — r — —— 
Sum == 0.486215 Sum == 2.4086215 


In the adding of theſe Logarithms there is no difficulty, 
excepting in the ſecond, which may appear | 
where the Sum of the Indices is .18, which ſhews there 
is 11 Cyphers before the firſt ſignificant Figure, the to of 
which ſignifies 10 Cyphers, and the 8 being defective, 
always is the fign of one Cypher before the firit ſignificant 
Figure, as was noted before. | 

And now we ſhall proceed to Subtraction, 


Subtr ation of Logarithms. 


A General Rule. 
If your Indices be Affirmative, and the higher the 


| greater, then as uſual, 
If one or both be Negative, obſerve if the Index of the 


higher be ſmaller than the lower, if it be, add to to it; 
and if the higher be of greater Value, the Remains arc 
Affirmative 3 if not, they are Negative. 


EXAMPLES. 


I. From 3.1414498 II. From 2.2671717 
Subtract 2 2671717  Subtraft 5.1414498 
Reit 0.8 742781 Reft 9. 1257219 

In. From 9.267171 IV. From 3.141 4498 
Subtract 3. 1414498 Subtract . 9.265177 
Reſt. 6. 1237215 Reſt 3.874278 


V. From 


Multiplication of Logarithnis. 
VI. From .9.1414498 
Subtract .8.87 5061 3 


Reſt 9-7 336175 Reſt o. 2663885 
In theſe there is nothing obſcure. 


318 
V. From. 8.87506 13 
Subtract . 9414498 


Multiplication of Logari ber 


To multiply one Number by another, is nothing but 
to add their Logarithms together, their Sum is Feen 


garithm of their Product. 
EXAMPLES. 


| — I44 


7 


Product 1728 


II. Mult. 
185 


By 


Product 256225 


III. Mult. 1.383 
By 0185 


— ————emm mm, 


Prod. .0256225 
IV. Mult. 


1385 


138.5 
18.5 


— entam————ss 


Prod. 2562.25 
And ſo of any other. 


Diviſion 


ES 


Log. 3.1414498 


Log. 2.158362 5 


Log. 1 0791914 la. 


Log. 3-237 5437 


Log. 2.267171) 2 Add, 


Log. 5. 4086213 


Log. o. 1414498 
Log 4471) $ Add. 


Log. 8. 4086215 
Log. 2.141 4498 5 
Log. 1265171) f Add, 


Log. 3408621 5 


in Lebe 


'To divide one Number by another, is nothing but t6 


Subtract the 


rithm of the Diviſor from the Lo- 


garithm of the Dividend, the Remainder is the Lo- 
garithm of the Quotient. 


EXAM- 


Dioiſſon in Logarithms. 319 
EXAMPLES. 


I. Divide 1728 Log. 3.2575437 
By | 12 Log» 7079184, C SubtraRe | 


Quotes 144 Log. 2.1 583625 


II. Divide 256225 Log. 5-408621 5 | 
By ot | 185- Log. 22671717 Jabra. 
— — 


Quotes 1385 Log. 3.144438 


III. Divide . 02 56225 Log.. 8. 48621 52. 
by 1385 Log onqrgggy Ssang. 
—— 


Quotes 0185 Log. . 8.267171) 


IV. Divide 256.225 Log. 2.208623 7% 
By 138.5 Log. 2.14408 $ Suberadl. 


Quotes 1.85 Log. 0.2671 7I * 
And thus of any other. 


The Golden Rule in Logarithms. 


In this Rule we have 3 Numbers given, to find a Fourth; 
wherefore if your Queſtion be direct, work thus: Add the 
Logarithms of the Second and Third, and from that Sum 
ſubtra& the Logarithm of the Firſt, the Remainder is the 
Logarithm of the fourth Proportional ſought. 


EXAMPLE. | 
If 13 Groce of Incle coſt 7 l. r2 5. what will 66 Coſt 2 
See the Work. | 
If ex on, Log. - --- - == --- 1.1139433 


* 


Coſt 16. Log, o. 8808136 
What 66.5 Groce, Log. - - 1.82282 16 


2.7036 352 
— — — 


Anſwer, 38.8769. Log. 21. 5896919 


320 Coladen Rule in Logarithms. 
his may be perſormed by Addition, thus; Add the 
Arithmetical Complement of the Logarithm of the Firſt, 
untp the Logarithm of the Second and Third, the Sum 
is the Logarithm of the Fourth. | 
Arith. Comp. 13. 8,8860567 
8 7.6. C. 8808 136 
The Arithmetical Complement is] 66.5 . 1. 8228216 
only the Remainder of every Figure] ——— 
to 9, and the laſt to 10. So the[38.8769. 1.5 896919 
Arithmeticat Comp. of c. 8 808136 
is 9. 1191864, of 2.cooccco is] Here you may ſee 
F. ooo. | the Anſwer 1s the 
1 | | ſame as it wasbefore. 
But if your Queſticn be Inverſe, work thus ; Add the 
- Logarithms of the Firſt and Second together, and from 
that dum ſubtract the Logarithm of the Third, the Re- 
= _ is the Logarithm of the fourth Proportional 
gat. | 


EXAMPLE. 


If 12 Men do a piece of Work in 20 Days, in how 
many Days will 6 Men do the ſame Work? 


| The Opcration. 

If 12 Men, Log. 7 = 1.079 1812 
Require 20 Days, Log. ä 1. 301050 
The Sum , 2.3802112 


What will 50 Men require? Log. Sub. 1.778151: 
Anſtrer, 4 Days. Log. | ©.6020600 
This may likewiſe be performed by Addition, by ad- 
ding the Arithmetica} Complement of the Logarithm of 
the Third, to the Logarithm of the Firſt and Second ; 
the Sum is the Logarithm of the Fourth, 5 
Thus, If 12 Men, Log. 1.079181 
Require 20 Days, Log. Add. 1. 3010300 
What will 60 Men require, 4r77h. Comp. & 8.22 18488 


—{ 


Anſcrer, 4 Days, as before, Log. 0.6020600 


* 


And to in any other. 


Whence 


Extraction of the Square Root: 321 

Whence you may obſerve that in Multiplication, in- 
ſtead of adding the two Logarithms together, you may 
ſubtra& the Arithmetical Complement of the Logarithm 
of the one, from the Logarithm of the other, the Remain- 
der is the Logarithm of the Product. 

Likewiſe in Diviſion, inſtead of ſubtraQing one from 
the other, you may add the Arithmetical Complement of 


the Logarithm of the Diviſor to the Logarithm of the 
Dividend, the Sum is the Logarithm of the Quotient. 


Extraction of the Square Root. 


Though Ex traction of Roots by natural Numbers, be 
one of the difficulteſt Parts of Arithmetick, yet by artificial 


Numbers or Logarithms, nothing is more eaſy and plain, 


as may be ſeen in the Practice thereof. 

To Extract the Square Root of any Numbers is per- 
form'd by parting or halving its =- the ſaid half 
is the Logarithm of the Root ſought. 


EXAMPLE I. 


What is the Square Root of 1442 Log. 2.158362 5 


Half is T.0791313 
Which is the Logarithm of 1a, the Root ſought. 


EXAMPLE IL 


Ket it be required to find the Square Root of 160. 

Log. of 160, is | 2.2041200 

Half is the Logarithm of x2.6491 I.1020600 
Which is the fide ofa Square Acre, and true to 4 Places 
of Necimals ; which is exact enough for common Uſe, 160 


being a Surd Number, its true Root is inexpreſlible. 
Note, If the Number whoſe Root is ſought be a De- 


0 cimal, add 10 to the Index, and half it, as in this 


EXAMPLE III. 


What is the Square Root of. 225? Log. . 19.3 521823 
Half is 9.6 560912 
Which is the Logarithm of 4743, the Root ſought. 

Tt And 


- 
= 
—— — — — — —— — on — 2a 


| 
| 


322 Extraction of the Cube Root. 
And ſeeing halving the Logarithm of anyNumber gives 
the Logarithm of its Root, then it follows, that multi- 
lying the Logarithm of any Logarithm by 2, gives the 
quare thereof; as may be ſeen in this Example. 


EXAMPLE IV. 
What is the Square of 11826? Its Log. 4-0723378 


Multiply of | 2 
Which is the Logarithm of 139854276 =8.1456756 
Proof is its Root, vi. 11826, # = 4.07283 79 


This Number Based very remarkable Num- 
ber: Firſt, It's a ſquare Number; Secondly, it contains 9 
Places, and they are the 9 Digits, and 1 think there is 
not another that does, 1150] 


Extraction of the Cube Root. 


As the Square Root was found by Bi-partition, or halv. 
ing its Logarithm, ſo the Cube Root is found by. Tri-par- 
tirion, or taking one third Part of its Logarithm, which 
will be the Logarithm of the Cube Root ſought, 


EXAMPLE I. 


What is the e Root of 17282 
'The Logarithm of 1728, is 2 
One third of this is 2 


"Y 
ID 


Which is the Logarithm of 12, the Cube Root ſought. 


EXAMPLE Il. 

What is the Cube Root of 123456? | 
Its Logarithm is | 8 5.09 15T21 
One third thereof is T.6971707 
Which is the Logarithm of 49.7932, the Cube Root 
ſought. ME 


It your Number be a Decimal, add 20 to its Index, and 


take + as before. 
So the Cube Root of .256, its Log. 29.4082400 
will be .6350 ; 9. 8027456 


Hence 


Proportions in Logarithms, 32 3 
Hence if you have a mind to Cube any Number, you 
muſt multiply its Log. by 3, and vl befor 2s, 


rithm of its Cube; fo the Cube of 9 will be found to b 
729. 9 Log. 0. 9542425 
| 3 


7 
1 


2.862727 
Proportions in Logarithms. 
To find a mean Proportional between two Numbers. 


RULE. 


Add the Logarithm of two Numbers into one Sum, 
- 4 of which is the Logarithm of the mean Proportional 
ought, | 


EXAMPLE E. 


Let the two Numbers be 16 and 144, and let a mean 
Proportional be required. 


Log. of 16 is | 1.2041200 

Log. of 144 is 2 21583625 

Their Sum 3.3624825 

Half of which is 1.6812412 
which is the Logarithm of 48, the mean Proportional 
ſought. ö | 


Note, If one be a Decimal, if the Sum of the Indices 
be 10, or above, caſt away 10, and then halve it; if it be 
not 10, add 10 to it, and then halve ir, 

So a mean Proportional betwixt 12 Log. 1.079182 


And .25 Log. 9.397940 
„ 

The Sum c. 4771212 

Will be 1.732 o. 2385608 


Between two Numbers given, to find any Number oſ 
mean Proportionals deſired. | 


"RULE ; 

Subtract the Logarithm of the leſs Number out of the 

Logarithm of the greater ; the Remainder divided « bo 
Tt 


Number greater by one than the number of meansſoug 
T tz this 


— 


324 Proportions in Lugarithms. 
this Quotient added to the E of the leſs Number, 
the Sum is the Logarithm of the firſt Mean; to which 
adding again the {aid Quotient, the Sum is the Loga- 
rithm of the ſecond Mean, and ſo forward as far as you 
have occaſion. 


EXAMPLE. 
Betwixt 16 and 64 find five mean Proportionals. 


. Log. of 64 is 1.8061 800 
Log. of 16 is 1. 2041260 
The Difference is | 0.6620600 
* part for 5 Means is f 01003433 

To which add the Log. of 16. 1. 2041200 
TheSum is the Log. of the firſt Mean 20.158 1.30446 33 
To which add again 1003433 
The Sum is the Log. of the 2d. Mean 25,398 1.4048066 
To which add again 7 1003433 

The of the zd. Mean 32 | 1.5051499 
To ach add 1003433 
The of the 4th Mean 40.317 1.6054932 
Une ofich add again ? 1003433 
The Log. of the laſt Mean 50.796 1.7058365 


This Propoſition is of excellent Uſe in the Calculation 
of Tables belanging to compound Intereſt, as ſhall be 
ſhewn in due Place. 23 

Having three Numbers given, to find a fourth in a 
duplicated Proportion. 


RULE. 


Double the difference of the Log. of thoſe two Num- 
bers, which have the ſame denomination ; then according 
as the firſt Term isleſs, or greater than the ſecond, add 
or ſubtract the double Difference to, or from, the Loga- 
fithm of the other Number : this done, the Sum or Re- 
mainder is the Logarithm of the 4th Number ſought - © 


EXA M- 


Proportions in Logarithms. 328 
| EXAMPLE... 


If the Content of a Circle, whoſe Diameter is 7 Inches 
| be 38.484, what is the Content of that Circle, whoſe Di- 
ameter is 21? Anſwer 346.361. | 


' See the Work. 


Diameter ) Inches, Log. o. 8450980 
) Diameter 21 Inches, Log. 1.3222193 
) ö — 
Difference is 0.47 71213 
Difference doubled 095424262 f44. 
Content given, 38.484 Log. 1.5852802 5 | 


— 


Content required, 346.3 56 1 Log. 2.5 395228 


By this Propoſition we find the Proportion betwixt like 
Superficies, which by Euclid the 6th, and rgth, and 2oth, 
is proved to be in dyplicate Proportion of their Homolo- 
gous Sides. 

So if a Field meaſured by a Statute Perch, contain 
36 Acres, it would, if meaſured by a Cheſhire Perch, of 
24 Feet to the Pole, be found to contain but 17 Acres, 
and rath Part. . | 

Having three Numbers given, to find a fourth; in a 
Triplicated Proportion. 


RULE. 


Triple the difference of the Logarithm of thoſe twe 
Numbers, which have the ſame Denomination ; then 
according as the firſt Term is lefler or greater than the 
. 2d, add or ſubtract the tripled Difference to, or from the 
Logarithm of the other Number ; this done, the Sum or 
Remainder is the Log. of the 4th Number ſought. 


EXAMPLE. 


” * N 


„ . // . Arad AS. 


3 If a Bullet, whoſe Diameter is 9 Inches, do weigh 52 
j Pound, what will a Bullet of the ſame Metal weigh, 
N whoſe Diameter is 6 Inches. n 


Piameter 


wk — : 
_ padre oo 


a . — — — — * — — Ut. 332 ——— des — 
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Diameter 9 Inches, 2 0.542425 
Diameter 6 _—_— Log. o. 0.7781 512 
en e 
Difference tripled 3282739 2g4h, 
Weight given 7205. LAY. i 18573325 $ 5 


weight required 210 1.329086 


By this Propoſition we find the Peper betwixx like 
Solids ; for as like Superficies do hold in a duplicated Pro- 
portion; ſo like Solids do hold in a triplicated Proportion 
of their Homologous Sides, Diameters, Sc. 

In the next Place, we ſhall give you a few Propoſitions 
in Military Orders,. and then proceed to our chief Ne- 
fign, which is Compound Ln. 


Military Orders by the Logari thms. 


PROP. I. 
Any number of Soldiers being given, to place them in 
5 __— Battalia of Men. | b 


RULE. 


One half of the Logarithm of the number of Soldiers 
iven, will be the Logarithm of the number of Men, both 
in Rank and File, to make a ſquare Battalia of Men, 


E XA M PLE. 
Let 764 Men be given, and let i it be required to frame 


them into a ſquare Battalia. 


Log. of 1764 is 3-2464986 

7 18 1.6232493 

which is the Logarithm of 42, which is the number of 

Men that muſt be placed both in Rank and File, to maks 
5 ſquare Battalia of Men. 


PROP, 


1 — 5 M0 


in 
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PROP. II. 


Any number of Men being given, to order them into 
a double Battalia 3 that is, that ſhall have twice as 
many in Rank as File. 


RULE. 

Halfthe Logarithm of 4 the number of Men, is the Lo- 

garithm of the number of Men to be placed in File, and 

that number doubled, is the number to be placed in Rank. 
45 EXAMPLE. | 

Let the number of Men be 8450, and let it be required 


to make a double Battalia of them. 
Half the given numberot Men is 4225, Log. 3.62 58267 
The halt of which is | I.SI29133 


which is the Logarithm of 65, and ſo many muſt be pla- 
ced in File, which doubled makes 130, which is the num- 
ber of Men to be placed in Rank; for 65 times 130, is e- 
qual to 8450, the number of Men given. 


PROP. III. 


Any number of Soldiers given, to order them into a 
quadruple Battalia of Men ; that is, that ſhall have 4 
times as many in Rank as File. 


„ B XUL E. 

Half the Logarithm of one quarter of the number of 
Soldiers given, is the Logarithm of the number of Men 
to be placed in File, which Number multiplied by 4, is 
the Number to be placed in Rank. | 


_ EXAMPLE. 
Let the given number of Men be 4900 to be ordered 


into a quadruple Battalia. 
One quarter of which Number is 1225. Log. 3.088135r 


'The half of which is 1. 5440680 
which is the Logarithm of 35, the number to be placed 
in File, which multiplied by 4, gives 140, which muſt 
de the number to be placed in Rank. 


PROP. 
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PRO P. IV. 
Any number of Soldiers given, to order them into three 
equal ſquare Battalions. Sy 
TH | RULE. 8 
Half the Logarithm of £ part of the number of Sol- 


diers given, is the Logarithm of the Number to be placed 
both in Rank and File in every Battalion. 


EXAMPLE. 


Let the given number of Soldiers be 607 5, ahd let it 
required to form 3 ſquare Battalions of them that ſhall 
— an equal number of Men, hoth in Rank and File. 
One third of 6075 is 2025 its Log: 3.30642 50 
The half of which is 1.6532125 
which is the Logarithm of 4.5, the number of Men in each 
Battalion that muſt be placed both in Rank and File. 


P R 0 P . V. * 
Any number of Soldiers given, to place them in Rank 
and File, according to the Proportion of any two Num- 
bers given. „ 


RU L E. 


From the Sum of the Logarithms of the number of 
Soldiers given and the Proportional Number for the 
Rank, ſubtract the Logarithm of the Proportional Num- 
ber of File, half the Remainder is the Logarithm of the 
Men to be _ in Rank; and the ſame Logarithm 
ſubtracted from the Logarithm of the whole number of | 


Soldiers, leaves the Logarithm of the number to be pla- 


ced in File. 


ETA L E 


Let 3600 Soldiers be ſo placed, that the number is 
File may be to thoſe in Rank, as 5 to 9. 


, 
5 
; 
| 
| 
N 
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The Log. of 3600 is 3.556302 5 
The Log. of 9, the Prop. of Rank is 0.9542425 


— — 4 


The Sum is Fo 4.5 105450 
Log, of 5, Prop. for File is o 6989700 
Difference is 2 3.81157 50 
Half of which is 1.90 57875 


which is the Logarithm of go, neareſt the number in Rank, 
and the laſt Log. ſubtracted from the firſt, leaves the Log. 
of the File, to wit, 1.5505 130, the Log. of 44, neareſt 
the number in File. | 
P R 0 P . V. 
Any number of Soldiers given, with their diſtance i 
Rank and File, to order them into a ſquare Battalia of 


Ground. 
NX 


From the Sum of the Log. of the number of Soldiers, 
and of the diſtance in Rank, ſubtract the Logarithm of 
their diſtance in File, half of the Remainder is the Num- 
ber in File; which Logarithm ſubtract from the whole 
number of Soldiers, the Remainder is the Logarithm of 
the number of Soldiers to be placed in Rank. 


EXAMPLE. 


Let 2600 Soldiers be ordered into a ſquare Battalia of 
Ground, fo that the diſtance in File may be) Foot, and 
in Rank 3 Foot; ſo that the Ground they ſtand upon 
may be a true Square, 


The Logarithm of 36oc is 3.5563025 
Log. of 3, the diſtance in Rank is 0.471212 
The Sum is 4.03 342 37 
Log. of 5, the diſtance in File is o. 84 50980 
Difference is 31885257 
Half of which is 1.594628 


which is the Logarithm of 39 neareſt for the number of 
Men in File, and the laſt Logarithm ſubtracted from the 
firſt Logarithm leaves 1.962 t 30, which is the Logarithm 

of 92 neareſt the number of Men in Rank. 
More might be added, but theſe are ſufficient. 
Uu Compound 


9 
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Compound IN T ERES r. 


Hen a Sum of Money is lent, and the Intereſt, when 
due, is not paid, but kept in the Borrower's Hands, 
and by that means become a Part of the Principal, then 
it is called Compound Intereſt. | 

As if A lend to B an 100. at the Rate of 5 per Cent. 
for a Year, then it is evident that at the End of one 
Year, Z is got into A's Debt 106 J. and if this be continu- 
ed in 3's Hand till the End of the ſecond Year, there will 
then be due to A the Increaſe of 106, vis. 112 J. 7 s. 24. 
3, Which will be a new Stock for the third Year, if not 
paid at the ſecond Year's End. | 

Whereby it is plain, that if it be Lawful to take Inte- 
reſt at all, it is Lawful to take Compound Intereſt ; For 
if A had received this Intereſt Annually as it became due, 
he had the Advantage of pycting out thoſe Annual Pay- 
ments at the ſame Rate, afid none would have tiled it 
Compound Intereſt. This will yet appear more plain, 
by ſuppoſing A laid out his 100 l, in purchafing an An- 
nual Rent of 6 J. clear Value, which Annual Rent may 
be made Uſe of to his beit Advantage, and none call 
him an Extortioner. | 

And laſtly it will appear, that for any time under 
a Year, Compound Intereſt is more eaſy than Simple; 
for he that takes 3 J. for the Uſe of an 100 l. for one 
half Year, takes too much, which may be proved thus: 


For as Simple Intereſt was performed by a rank of Num- 


bers Arithmetically proportional; io Compound Intereſt 
is perform'd by a rank of Numbers metrically 
proportional. 

And it is to be known, that if three Numbers be in 
Geometrical Proportion, the Product of the two Ex- 
tremes is equal to the Square of the Mean, by the 2oth 
of the 75th of Euclid. So on the contrary, if 


the Rect- 
angle contained under the Extremes of any three Num- 
bers, be a . to the Square of the Mean, then thoſe 
three Numbers are in Geometrical Proportion. 


Fug 


Now 


— 
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if 3 1 85 — — of 1001. for a half Year, or 
fix =_ en theſe three Numbers 100, 103, 196, 
ſhould be in Sad Pee Proportion; but it may be prov- 
ed by the aforeſai tion they are not: For the 
Rectangle of 100 Ws hs is but 10500, and the Square 
of the 103, is 10609. But if the Square Root of 
10600; be ſought, it will be found to be 102.956: So that 
the true Proportional Intereſt of 100 /. for fix Months, or 
half a Year, is but 2 l. 195. 14. x fere. 


In the Solution of Queſtions of Compound Intereſt, 
four Things are to be confider'd. 

Firſt, The Principal, or Money lent. 

Secondly, The Time of Forbearance, in Years, or 
Parts of a Year. 3 

Thirdly, The Rate of Intereſt per Cent. by the Yes ar, 
half Year, or Quarter, &c. __ to 1.06, 1.08, 1. 10, gc. 

Fourthly, The Amount of the ſaid Principal for the 
ſaid Rate and Time. 4 

Any three of theſe being given to find the Fourth, as 


in the four Propofitions following. 


PROPOSITION Il. 
Principal, Rate, and Time given, to find the Amount, 


RULE. 
Unto the Logarithm of the Rate multiply'd by the 
Time, add ray Lo 1 of the Principal, the Sum is 
the Logarithm of the Amount. 


EXAMPLE. 
What will 20 l. amount to, forborn 7 Years, at 6 per 
Cent. Com pound Intereſt? f 


Principal 20 l. Rate 1.06, Time 7 Years. 


Uu 2 Ser 


— - _ — , 4 2 
— 8 „ A - <1 20 * > 1 wy — - - 
—— cave. - —— — — —— — — — * 


garithm © of the 
mainder is the Logarithm 0 
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See the Work. © Me 
Log. of 1.c6, the Rate is o. oa 53059 
Multiply by the Nime eich vi 
| | —  —____ 
product of the Rate and Time, Log. 1771413 
Add the Log. of 20 the en | 2-262008 
The Sum is 1.4751712 


Which is the 2 60 of: 3Ce7, or L. 30: 145. the Amount 


ſought. 


EXAM®L E u. 
What will 365 J. 15 5. 6 d. amount to, forborn 11 Years 


and a Quarter, at 5 per Cent. a Inerelt 2 
4. 


= 


Principal 36 5.77 n Rate = Time 11. 25. , 
The Work. 1 
Log. of 1.05 the Rate, is o. 211893 
Multiply by the Time rotator WU Sand 


Product of the Rate and: Time, Log. "0.238 3 796 
Add the Log. of 365.775, the e 2.5635 140 


The Sum is 2.8015 9 306 
Which is the Log. of 63 Ry, 65. a Amount; 


PROPOSITION I, 
Amount, Rate, and Time given, to find the Principal, 
RULE. 
From the r of the Amount, ſubtract the Lo- 


ate, multipl j 'd by the Time, the Re- 
the Principal, or preſent 


Worth. 


EXAMPLE I. 
What preſent Money will pay a Debt of 20 l due 7 


Some hence, at 5 per AE ber Ann. . mn Intereſt F 


4 the Amount, ng 5 the Rate, and 5 the Time. 
Log, 


3 
5 
6 
0 
5 
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Log. of 20 l. the Amount 1. 3010300 
Prod. of the Log. of cheRare and Tien ſyb. o. 1482251 
The Remainder ies 1.1 527049 


Which is the Log of 141.45. 44.3, ie: - _— 
ſought. 


E XA M PL E I. 

A Gentleman left his Son 1 50 l. to be paid at the Ago 
of 21 Years, of which 7 Years were ſpent at theſaid 
. the Executors deſire to pay ready Money, ſo =P 

ay have Rebate allow'd after the Nate of 6 ag 


— 2 Compound Intereſt, the Quettion is, 


ready Money will pay this Debt? 
Amount 150, Rate 1.06, Time 14 Years. 
Log. of the Rate 1.06, is | o. 02 53059 
Multiply by the Time TEIIEE: I4 
©"; 1012236 
1 253059 
Produft of the Rate and Time 33542826 


Which Sub. from the Log. of 150, viz. 2. 1760983 

Wh e eee OT 8218087 

Which is the Log. of 66. 5345s or 661. 65. 11 4. which 
is the Anſwer to the Queſtion. oft 0 
PROPO SITION I. 0 

rasa. Amount, and Rate given, to find the Time, 


RULE. 


From the Logarithm of the Amount ſubera8 the Loga- 
rithm of the Principal, that divided * the Logerithm of 


* Rate, gives the e Time. 


EXAMPLE I. 


In what time will 20 l. amount to 40 l. at © per Cent. 
Fer — Compound Intereſt. 


Prin- 


$34 Compound Intereſt. 
Principal 20 l. Amount 401. Rate r.. 
The Log. of 407. the Amount is 1. Corοαοο 
The Log. of 204. the Principal is 1. 3010300 
6 ; | 


f | | g Diff. 3010300 
253059) 3010300 (11.895 2.7 4M 


253059 
479710 
253059 

—  r 
2266510 
2024472 


. 
2420380 
2277531 


Au. rr Years, 11 Months, 
2 Weeks, and 5 Day 8 = 
ws 1 Year as in * 


1428490 


EXAMPLE u. 


Ta what time will 23 f. amount o L at ro 
Ser Ann. Co Intereſt 7 ? for Cont 


Principal .75, Amount 15, Rate 1.10. 


Log. of 15 the Amount, is ; ops Yang 1. 1360913 
Log. of . 75 the Principal is 999.8750613 
— 


Difference is | © T-3010309 
O$13927) I-3010300(31.43x5 


1241781 


1299220 8 * 
1241781 
12 
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PROPOSITION IV. 
© Principal, Time, and Amount given, to find the Rate. 


T 


| RULE. 
From the Logarithm of the Amount, ſubtract the Lo- 
garithm of the Principal, the Remainder divided by the 


Time, quotes the Logarithm of the Rate, 


EXAMPLE I. 
At what Rate of Compound Intereſt will 20 J. amount 


ö to 30.072, or 30 l. 18. 54.1 ** 7 Tears. 
Principal 20 1. Amount 30.072, Time 7 Years. 
Amount 30.072, Log. 1.4781712 
Principal 201. Log. 1. 3010300 
— e——_—_— 
0. 1771412 
50.02 53058 


Equal to the Logarithm of 1.06, the Rate ſought. 
At what Rate of Compound Intereſt will 31 l. 153. 
amount to 70 l. 18s. in 3 Years? | 
Principal 51.75, Amount 70.9, Time 5 Years. 
J. 


| Amount 70.9, Log. 1. 8506462 
Principal, 31.75, Log. 1.739103 
5 1367359 
: 490.0273471 

Equal to the Logarithm of 1.065, which is 6 l. 105. 


per Cent. per Ann. the Rate ſought. 


The two firſt Propoſitions being aften uſed, we have, 
as in Simple Intereſi, annexed Tables fitted thereto, at 
he Rates of 5 and 6 per Cent. and to continue for 31 
; cars, | 


TABLE 


— —T— .. ²˙ · 


oO © Wa „ 


27 


ab; 

129. +! 16135 
300 4.321942 
3 4.538039 


Chmpou 


1.102500 


1.157625 
1.215506 
1.276281 


1.340096 


1,407 100 


1.477455 
1.551 328 | 
1.628895 | 1.790848 


1.710339 1.898298 


2.292018 


1.191016 
1.26247 


1.338225 


| 


| 


2. 406619 
2.526950 : 
2.653298 


2.925261 
3-07 1524 


26] 3-555673 


2.785962 3.399 564 
3603537 
3.225 0 4.048935 
4.291871 


— - = —  - 


Py 


3.733456 


3.920129 


i 
1 


6.088101 


1.418519 
1.503630 


1.593848 


nd Tntereft. 


| ing 1 
31 jof One Pound for 31 
Tears, at 5 an 6 per 


. 9 


— 644609 


3.819750 


4.549383 
4.822346 
5.11168) 
5.418388 
5.743491 


* 


395734 
JE 


242946 
231377 


255093 


220359 
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2941755 


277505 
261797 
246978 
232998 
219810 
207368 
195630 
184556 


174110 


164254 
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T he Conſtruction and Uſes of the foregoing Tables. 

For the Conſtruction of theſe two Tables are ſeveral 
Methods uſed, we ſhall only mention that which is moſt 
Eaſy and Expeditious, which is by the L ogarithms. 

For the firſt Table thus: Scek by the firſt Proportion 
aforegoing, the Amount of one Pound for 3x Years. and 
betwixt that Log. and the Log. of the Rate find Geo- 
metrical mean Proportionals, as before taught, which ſhall 
be the Log. of the Number in the firſt Table: which is 
nothing elſe but the continual Addition of the Log. of the 
Rate to it ſe}f, and to its laſt Sum: As if we add the Log. 
of the Rate to it ſelf, the Sum is the Log. of the Number 
belonging to the ſecond Year, and to that Sum add again 
the Log: of the Rate, gives the Log. of the Number be- 
longing to the third Lear; and th us you may do till you 
have Fniſh'd Or if you multiply the Log. of the Rate by 
1, 2, 3, 4, 5, 6, £9c. gives the . 
ſwering thoſe reſpective Years, 

And for the Numbers in the ſecond Table, take the 
Arithmetical Complements of the Log. of the Numbers 
in the firſt Table, and you will have the Log. of the 
Numbers in the Second. 


Now for their Uſes. 
Theſe Tables are to be uſed in the ſame Manner as 
thoſe in Simple Intereſt, and ſo need but few Examples, 
Take an Example for the Uſe of the firſt Table. 


og. of the Numbers an- 


What will 20]. amount toforborn 7 Years at 5 fer Cert, 


Compound Intereſt ? | | 
In the firſt Table under 6 fer Cent. and over-againſt 


7 Years is 1.50363 
Which multiply by 20 
The Product is 30.072660 


Which is Equal to 30 J. 1 8. 5 d. 1 4. 


Take another Exam ple ſor the Uſe of the ſecond Table. 


What ready Money will pay a Debt of 36 l. 10s. Due 
21 Years hence, at 5 per Cent. Compound Iutereſt? 


X x T he 


. — * * 
- = 


—_ 2 
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T he Operation. 

In the zd Table, and under; per Cent. and over-a- 
gainſt 21 Years is 358942 
Which multiplied by 36.5 

1794710 
2153652 
1076826 
Produceth 13.101383 


which is equal to 13 J. 25. and 4. The Anſwer; 


SECTION II. 


In the Solution of Queſtions of Compound Intereſt con- 
cerning Annuities in arrear, we may conſider it under 


theſe tour Particulars, (viz.) 


Firſt, The Annuity, or Penſion." | 

Secondly, The Time of Forbearance in Years, or Parts 
of a Year. | | | 

Thirdly, The Rate of Intereſt. And 

Fourthly, The Amount of the ſaid Annuity, for the 
ſaid Rate and Time. 


Any three of theſe being given to find the fourth, as 
in theſe four Propoſitions following. 


TY PROP. I. 
| Annuity, Rate and Time given, to find the Amount, 


RUL E. 


Firſt you find a correſpondent Principal in this manner; | 
As the Intereſt to its Principal: ſo the given Annuity to | 
its correſpondent Principal. Next mu tiply the Loga- | 
rithm of the Rate by the Time, to which add the Lo- 
—.— of the correſpondent Principal, the Sum is the 


Logarithm of a Number; from which, ſubtract the cor | 


reſpondent Principal, leaves the Amount. 
EX AM. 
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EXAMPLE. 


| An Annuity of 20 l. per Annum is forborn 7 Years, 
what will then be due at 6 fer Cent. Compound Intereſt? 


41 1 J. 
Firſt ſay, If 6 : 100 :: 20 
20 
; 335 $=the Correſpond 
| 333 1 Sthe Cc ent Principal, 
Log. of the Rate 5 * 0.025 — 
Multiplied by the Time 7 
Log of the Rate * by the Time 01771413 
Log. of 333 5 the Correſp. Principal add, 2.522$788 
Equal to the Log. of 501-210 2. wo 
Cor. Princ. ſubtract. 333.333 l 

—— „ | 
Reſt 167.877 to 16) 317:6 7 fere, 


the Anſwer, | | 
EXAMPLE Il. 


There is an Annuity of l. per Annun, payable by 


Quarterly Payments, (vis. 12.5 per Quarter; this Annui 
is forborn o the end of 11 Mears and a Half; the Queſti- 
on is, What will then be due at 6 per Cent. Compound 
Intereſt ? 

Note, If the Interval betwixt any Payments be leſs than 
a Year, as ſuppoſe half Yearly, Quarterly, Monthly, 
Wee ly, Daily, Cc. then you muſt divide the Logarithm 
of the Rate, by ſuch parts; as by 2 for half Yearly Pay- 
ments, 4 for Quarterly Payments, by 52 for Weekly Pay- 
ments, and by 36 for Daily Payments; and your Quoti- 
ent will be a Proportional Rate, whereby to find your 
correſpondent Principal : for if the abſolute Number 
anſwering that Quotient, be made leſs by an Unit, it will 
be a new Diviſor ; by waich dividing your Halt-Yearly, 

uarterly, Sc. Payment, your Quotient will be a cor- 
reſpondent Principal; then may you work as before. 


- Þ X's a See 


340 pI — 
See underneath the Logarithm of 1.05 and 1.06, ſo di- 
vided with their natural N umbers placed over-agaift n 


Logarithms. Natural Numb. 
Log of 1.05 o. 211893 21.05 
I 0-0105946 . 0246738 
4 o. co52973 10122722 
11 0O.0017658 = 1. 0040/41 
3* C. oco4075 = I.oc095;87 
T6s O-0C00581 =1.0001336 
Log. of 1,06 o. o· 5 3058 . 0 
2 o. 0126 529 =1.0295639 
I 0.063264 = 1.0146738 
'E 
D 


0.0021058 = 1,0045675 x7 
E 0.c204866 = 1.coli2ly _ 
7 o. ©OCO6 93 = 1.0001596 


So in the laſt Queſtion, the Payments being Quarterly, 
T take the natural Number anſwerin rt of the Loga- 
rithm of the Rate 1 <6, which vin. by Ef by Unity, is 
14073, by which dividing the 1 Payment, 12 
105. Quotes 851 , the Cor re {pondent Principal. 


| See the Work. 4 1 
014673) T2. cοοοο (851 9048 


$1734 | 


a 
- T3305. 


— 


279 50 
1 


132770 
132057 by 
— 
71300 | 
58692 4 


12608 


Log. 
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di- Log. of the Rate 1. 06 is 0.253058 
em. Multiply by the Time | 11.5 
| : ; I265290 
| 2 53058 
1 253058 
Log. of the Rate and Time 291016 7 
Log, of the Correſp. Principal, add. 2.930391T 


The Sum is the Log. of 1665.2053 , =3.2214078 
Sub. the Cor. Principal, 851.9048 


Reſt 813.3005 to 813 J. 6 5. 
which is the Anſwer. 
Or. . 
Amount, Rate and Time given, to find the Annuity. 


„„ 
Suppoſe an Annuity at Pleaſure, and by the laſt Pro- 
Poſition find the Amount or Arrearages; then you may ſay: 
As the Amount to the ſuppoſed Annuity ; ſo the Amount 
given, to the Annuity required. 1 | 


EXAMPLE. 
What Annuity 7 6 per Cent. Compound Intereſt, will 


raiſe a Stock of 167.877, in 7 Years ? 
Suppole 3 J. 
—— 7 
Then if 6 : 100: : 3: Facit 50a correſpondent Princip. 


Log. of the Rate | 0.02 53059 
Multiply by the Time | 7 

0. 1 771413 
Log. of the Correſpond. Principal, add 1. 6989 
Equal to the Log of 55. 181 1.8761113 


Cor. Princip. ſubtr. 50.000 


— 
— 


25.1 81 | Then 


r 4 
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Then fay, If 25.181 : 3 :: 167.877 


1 
25.181) 503.631 (20h 
50362 
 Aafwer 20 l. 1 ar 
PROP. III. 40.6 
Annuity, Rate, and Amount given, to find the 'Time. 


' RULE. 
Find a correſpondent Principal, and add it to the given 
Amount, and from the Logarithm of that Sym, ſubtrad 
the Logarithm of the correſpondent Principal, the Re- 
- divided by the Logarithm of the Rate, quotes 
8 


EXAMPLE. 
In what Time will 20 l. er Annum raiſe a Stock of 
167.877 Compound Intereſt, being computed at 6 per Cent, 
ger Annum. 2 
Firſt, If 6: 100: : 20: Facts. 333 1 Correſp. Principal. 
Given Stock 167.877 
Correſp. Princ. 333-333 


The Sum. 501.210 
Log. of 501. 21 is 2.700019 


Log. of Correſpondent Principal is 2. 5228788 


02530359 1771409 (7 
1771413 
— 
Anfwer in 7 Years, 


"PRUYE. Iv. 


The Annuity, Amount and Time given, to find the 
Rate of Intereſt. 4 4 


RULE 
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RULE. 


To anſwer this, we will uſe Approximation, it being 
the moſt conciſe and quickeſt Method we can uſc. 
Wherefore make two or three Trials, till you get the An- 
ſwer bounded betwixt two of the neareſt Reſults; then 
the Work may be performed by Proportion, as may be 
ſeen in the Work of the following Exam pie. | 


EXAMPLE. 


An Annuity of 20 1. per Annum is offered to be lett for 
I. 
180.5, or 1801. 10. to be paid at the end of the ſaid 
Term, what Intereſt is allow'd in this Bargain ? 
Intereſt of Money being ſeldom above 101. and under 
5 per Cent. Wherefore | make a Suppoſition at 8 per Cent. 
and by the firſt Propoſition I find the — at that Rate, 


to be 178.456, which is too little by 2.044. 

Wherefore becauſe I ſee Iam near, I make my ſecond 
Trial at 8. 10 s. per Cent. and working as before, I find 
the Amount to be 181.21, whereby I ſee I have overſhot 
the Truth by 71, and I ſee the Anſwer is bounded be- 
twixt 8 l. per Cent. and 8 J. 105. per Cent. 

Wherefore, as in the Rule of Falſe, by theſe two Sup- 
poſitions, and their reſpecti ve Errors, I find the Rate 
as under. 


Firſt Suppoſition 8 the Error 2.044 — 
Second Suppoſit. 8.5 the Error 0.71 + 


Supp. Difference .5 Sum 2.754 


Then ſay, As 2.54: 5 :: 2.044: to. 31, which ad- 
ded to the firſt Suppoſition 8, gives 8.371, or 8 J. 7 4. 54. 
the Rate of Intereſt ſought. 

The firſt Propofition being of good and frequent Uſe, 
we have adjoined a Table fitted thereto, and Calculated 
at the Rates of 5 and 6 per Cent. Compound Intereſt, and 
to continue for 3x Years. 


* 


The 
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1 1 The Conſtruction and 
| Uſe thereof, here follow. 


Trs Conſiruction. 


The LogarithmicalDiffe- 
rences of .c5 or. os (being 
the Rates here uſed ih, 
Unity) and the Numbers 
in the Table ſhewing the 
Amount of one Pound at 
5 and 6 per Cent, for 31 
Years minus Unity, are the 
Legarithms of the Numbers 
in this Table. 


> _— — 6 — — 
I 
— mT 25 


* — 


— — 


_ —— — 5 5 ; 0: 
— . ˙ 0A 2 —ů— — — 
— — — — — 8 


— 2 
— 


— 
: 


4 . CI I - — — 2 . * a 
: . * — 
= 
n : 
here ap 2 — — DIES - 


two for the Uſe. 


. — - 7 by 
* _— —— 
" Poe — 
— * 
* 


of 3 J. 155. 64. amount 
to forborn 21 Years, com- 
pound Intereſt being com- 
puted at 6 per Cent. 


Tabular Number an- 
ſwering 21 Years, and under 
6 fer Cent. is 39.992727 

Multiply by 3.775 

199963635 
279949089 


279949089 
119978181 


93 


150.972544425 
Facit 150l. 195. 5 4.4. 


Compound Intereſt. 


A TABLE, Shewingthe 4 
mount of one Pound Annui 
forborn for 31 Tears, or un. 
der, at 5 and 6 
Compound Intereſt. 


per Cent, 


ume 


5 


4 


Take an Example or 


What will an Annuity 


Years 


— 


Q © wu & 


— be | 
SW | 


15 


9.549108 
12.577892 


17.712982 


28.132384 


41.430475 


51.113453 


5 
I. oooOOO 
2.050000 
$+152500 
4.310125 
5.52563 1 


4 6.801 91 3 
8.142008 


11.026564 


——— 
— — 
1.000000 
2.060000 
3.183600 
4.374616 
3.63 7093 


6.975318 
8.393837 
9.897467 
11.491316 
13.180795 


14. 20678 
15.917126 


19.598631 
21.578563 


23.657491 
25.840366 


30.539003 
33-06 5954 


33˙719251 
38.505214 


44.501999 
47.727099 


43392291 
46.99 5826 


14.971643 
16.869940 
18.882137 
21.01 5005 
23-275969 
dee 
28.212879 
30.905651 
33.759992 
36.785590 


3999272 


50.81 $515 
54.864510 


54669126 
58.402583 
62.322712 
66.438847 


63. 705763 
68.528112 
73˙·63 97990 
| 79-058 1840 
29.260799 84.801627 


59-1 56381 


E 
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EXAMPLE II. 


What will an Annuitytof 10 f. per Annum amount to, 
forborn 7 Years, at 5 per Cent. Compound Intereſt? 


Tabular Number under :5 per Cent. and againſt 7 


Years is 8.142008 
Multiplied by I 50 
Anſwer 407 J. 2 21 8 N 40%. 100400 


In the Solutions of Queſtions of Compound Intereſt, re- 
lating to many equal Payments, at many equal Times, 
as in the Buying or Purchaſing Annuities, Penſions, or 
Leaſes in Reverſion, we may conſid er it under theſe 4 
Particulars. - 

Firſt, The Annuity, or Penſion to be ſold. 

Secondly, The Time of Gontinuance, either conſidered 

as Yearly, Half-yearly, or Quarterly Payments. 

Thirdly, The Rate of jneereſt And 

Fourthly, The preſent Worth of the whole, paid at 

one entire Payment, or equally reduced to ſuch. 

Any three of theſe being given, to find the fourth, as 


in the four Propoſitions following. 


[4.460 PROP. I. £4) 
Annuity, Rate, and Time -given, to find the preſent 
Worth. WES 

RULE. 


Find a correſpondent Principal, as before taught; 
then multiply the Logarithm of the Rate by the Time, 
which ſubtract from the correſpondent Principal, the 
Remainder is the Logarithmical Difference of the Prin- 
cipal and Worth, and ſo by Conſequence the Worth is 


given, 
\ FXAKMESE © £ 
There is an Annuity of 20 l. per Annum, payable by 
Yearly Payments, and to continue 7 Years, to be ſold 
for ready Money : What is it worth, compound Intereſt 
being allowed the Purchaſer, at 5 fer Cent? 


Ly Se 
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See the Work.” 5 
If 51. : 100 l.: 20. : Facts 400 l. Correſp. Princip 
Log. of 1.05 the Rate is 2 Fs 0.021893 
Multiply by | 9 2} 
Log, of the-Rate and Time 0.1483251 
Log. of 400 the Correſp. Princip, . 2.6020600 
The Difference is | 4.4537349 


Equal to the Logarithm of 284.272 5, which ſubtracted 
from 400 l. leaves 115 l. 14 8. 64. 5, the preſent Worth 
ſought, "TOR 


EXAMPLE 1. 


An Annual Rent of 365 1. paid Yearly, and to continue 
12 Years, is to be ſold for preſent Money; what is it 
worth at 5 per Cent. compound Intereſt? 


5 See the Work. a | 
If 5 L: 1001. : 1 365 Facit 7300 Correſp. Princip. 


Log. of 1.05 the Rate is 0.02 11893 
Multiply by the Time 12 
— — 
o423 786 

211893 
. % — — 
Logari thm of the Rate and Time 2542716 


Log. of 7 300 the Correſp. Princip. 3.8633228 


Difference is 0 3.60905 12 | 
which is the Logarithm of 4064.913, or 4064 l. 18 f. 3d. 


which ſubtracted from 7300 l. leaves pay 
Worth ſought. : yy h oy 94, the 


EXAM 
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EXAMPLE Il. 


But if the aforenamed Annuity were to-be paid by 
Quarterly Payments, (viz.) g11.'5 s. per Quarter, what 
would be the 2 Worth, allowing the ſame Rate of 
Intereſt as before. 92491 

Proportional Intereſt for Quarterly Payments at 5 per 
Cent. is = to 1.012272z - I==0122722, by which di- 
— = Quarterly Rent, quotes the correſpondent 

rincipal. wats el el N 
- 0122722) 91.2500 (7435-5046 Cor, Principal. 


10 Log. of the Rate 1.05, is o. 0211893 
; Multiply by the time 12 
423786 

211893 
it Log. of the Rate and Time 2542716 
| Log, of 743 5. 5046. the Cor, Principal 3.8713 104 

The Difference is 3.610388 


Which is the Logarithm of 4140. 4671, which ſubtra- 
ed from 7435. 5046, leaves 3295. 03 73, Equal to 3295 J. 
and 9 4. the preſent Worth; by which you may perceive, 
_ Quarterly Payments in this Annuity, raiſeth the Va- 
ue 59 l. 19S. | ——_— 

Notwithſtanding, in the Purchaſing of Annyities, very 
few Perſons will yalue a Leaſe the more for being paid 
Quarterly, | K 


EXAMPLE IV. 


But if the ſaid Annuity were to be paid by daily Pay- 
ments, vis. 20 f. per Day, w wid be the preſent 
Worth, keeping the ſame Rate of Intereſt Bill !. 


Proportional Intereſt for daily Payments is . 0001 336, 
when Unity is ſubtracted, by which dividing the daily 
Rent, quotes the Correſpondent Principal. | 


175 o 


„N 5 ed. 
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COOI336) 1.0000 (1485.03 Cor. Principal. 
Jeg. of 1485.05, is 38.874703 


The Log. of the Rate and Time, is C. 542716 
N 31. . . 45 5 f 5 rn . 
Difference is 323.6199219 


Which is theLogarithm of 416.9446, which ſubtracted 
from 5485.03, will leave 3317:c854, Equal to 321 71. 15. 
8 4. F. So the Difference of the preſent Worth of this An- 
nuity, according to Yearly andDaily Payments, is 82 Iere. 


Ex AML E V. 2 

An Annuity of 24 “. fer Ann. to begin after the End of 
6 Years, whereby the firſt Rent will not be received till 
after the Expiration of) Years, and to continue 21 Years, 
is to be ſold for preſent Money, what is it worth on this 
Condition, allowing the Purchaſer 6 per Cent. Compound 
Intereſt 7 | een £45 #7:3 hob 

Tf this Annuity were to begin preſently, the Worth by 
this EY would be found to be 382.3 378, or 382 {, 
65. 9 4. ; 5 | 
But ſeeing it begins not till the End of 6 Years, you 
muſt by the fecond Propoſition of the firſt Section of this 
Chapter, find what ready Money would pay a Debt of 
$82.3378, due 6 Years hence; which will appear to be 
269.5328, or 2691. 105. $4. which is the prefent Worth 
of this Annuity according to the Condition aforeſaid, 


PROP. II. | 
Preſent Worth, Rate, and Time given, to find the Au- 
nuity. f | 
* 7. 2 ut R UL E. 
Suppoſe an Annuity at pleaſure, and find the W 
by the laſt 15 then the Ani ar runs, - N 


As the Worth found: to the ſuppoſed Annuity: : 
So the Worth given:; 30 the Annuity required, 
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EXAMPLE. 

5 What Annuity to continue ) Years will be purcha 
6 for 120 l. at 6 per Cent. Compound Intereſt ? £79 
— Suppoſe 15 l. and by the ſaſt Propoſition, the preſent 
9 Worth will be found to be 83.73 57. 8 
ted | 21 J. {. 
15. Then ſay, if $3.9357 :15 :: 120: Facit 21.4952, or 


An- 21 J. 95.114, 1 4. the Aalurr. And thus of any other. 


PROP, III. 


Annuity, reſent Worth, and Rate of Intereſt given. 
d of to find the Time of Continuance. 


£ R * l B. 

Eind a correſpondent W ſubtract the Debt out 
of the correſpondent Principal, and the Logarithm of 
their difference out of the Logarithm of the correſpon- 
dent Principal; this laſt Difference divided by the Lo- 
garithm of the Rate, ſhews the Time. 


EXAMPLE I. 


In what time will 20 J. per Aun. pay a Debt of 115.7275, 
or 115 . 145. 6 d. à, at 5 per Cent. Compound Intereſt 2 


Firſt, if 5 : 100: : 20: Facit 400 Cor. Prin. 


[ 
From the Cor. Prin. 409 
Subtract the Debt 115.7275 
The Difference is 284.272 My 
Log. of the Cor. Prin. 400 l. is 2.6020600 
Log. of 284-2725, is 2.4537349 
0211893) 1483251 (7 
1483251 


Auſteor, in) Years, 
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EXAMPLE I } 
| A Borrows of ZB 1728 l. and at the ſame time delivers 
up to & an Annuity of the clear Value of 240 J. per Ann. 
which he is to enjoy till he be fully farisfy'd for his 1728ʃ. 
The Queſtion is, How long B muſt enjoy the Premiſes, 
Compound Intereſt being computed at 6 per Cent. per 
Ann. | 


Firſt I ſay, if 6: 100: : 240. Facit 4000 Cor. Prin. 


From the Cor. Principal 4008 
Subtract the Debt 1728 
Difference is | | 2272 
Log. of 4000, the cor. Principal, is 3.6020600 
Log. of the {aid Difference 2272, is 3.3 564083 
* — — — | 
Difference is 2456517 


which divide by the Log. of 1.06 


= .0253059) 2456517 (9.10729 
2277531 


— 


1 1789860 
0 n 


—B 


1844700 
1771413 


732870 
506118 


— 


12675 20 


Anſ In 9 Tears, 9 Months, o Weeks, and 5 Days; 
And ſo long B mult enjoy the Premiſes. 


EXAMPLE III. 


A lends to B 6001. and Z is willing to pay a Quarter. 
Rent of 15 J. per Quarter till A be ſatisfied for his 600 J. 
How many Quarters Rent muſt Z receive, Compound 

on ba ter 
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tereſt being computed at 5 per Cent. And what will the 
laſt Payment be? Divide 15 by the natural Number to 
zof the Log. of the Rate leſs 1. om 


From the Cor. Principal 1222.274) 
Subtract the Debt o © 


Difference is 622.2747 


Log. of the Cor. Prin. 1222.2747, Is 3.0871688 © 
Log, of the Difference 622.2747, is 2.793982x 


Their Difference is $75"; 931867 | 
4 Log. Rate. 
=,0052973) -2931867 (55-3454 =to 55 whole Quarters, 
and ſomething above I of a Quarter. Anſwer, He mult 
receive 55 Quarters Rent ; and the laſt Payment will be 
51. 35. 114.1 4. Mo | 


PRO FP. IV. 

The Annuity, PreſcntWorth, and Time of Continuance 
given, to find 1 mw 3 om 40 A 

This Propoſition is be rme oximati 
for by two bh three Tryals (but they muſt be near he 
Truth) you will have the Anſwer bounded betwixt two 
Numbers; as in the laſt al page of the laſt Section. 

An Annuity of 20 J. per Ann. to continue for) Years, 
is ſold for 100 J. ready Money, what Rate of Compound 
Intereſt hath the Purchaſer for his Money ? 

Intereſt of Money being ſeldom above 10, or under 5 
fer Cent. I make my firſt Suppoſition at 9 per Cent. and 
by the firſt Propoſition of this Section, the preſent Worth 
of 201. per Ann. to continue 7 Years, will be found to be. | 

[ - . 


100.659056, which ſhould have been 1007. wherefore 
the Error is . 6590 56. And ſeeing the Suppofition was 
ſhort, I place it and the Error, as here, 
9—.659056 
9-25-18 


But 
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But ſeeing I am pretty near, I make my next Suppoſi- 
tion at 9 J. 5 5. and by the ſame Propoſition, the ſaid An. 
nuity for the ſame time will be worth 99.82, which ſhould 
have been 100, by which I ſee I have ſuppoſed too 
much; and the Error is .18, which Suppoſition and Er. 
ror I place under the other, and ſay, 


As .839, the Sum of the Errors to .2 5, the Difference 


of Suppoſitions, ſo .15 the latter Error to .0536, which 


ſubtract from the latter Suppofition, becauſe it was too iſ 


reat, leaves 9.1964, or 9 l. 35. 11 4. the Rate ſought. 
And though this be Mathematically true, and Demon- 
ſtrable; and that by delivering up of an Annuity of 20 /, 


= Ann: to continue for 7 Years, for 100 J. paid in Hand, 
e allows 9 J. 3 5. 11 4. per Cent. per Ann. yet he will ne- 
ver be able to make that Intereſt by his Annuity, unleſ 
he can find ſuch a Fool as will take his Annual Payments i 
as they become due, ard give him 91. 3 5. 114. per Cent. 
Compound Intereſt; which will be hard to do, when any Þ 


reſponſible Man may be fitted for 6, nay in moſt Places 


for 5 per Cent. 


Wherefore Mr. Martindale was in the right, according 


to the Intent and Import of his Propofition ; and that he 


can but make 71. 135. ) 4.5, ſuppoſing every Payment be 
taken off his Hand at 6 per Cent. Compound Intereſt ; 
and this will be ſomething difficult to do. And if ſome 


provement of the Annuity. But this by the By. 


The two firſt Propoſitions being of good Uſe, we have a 
annexed Tables fitted thereto for 31 Years, at 5 and 6 1 


per Cent. Compound Intereſt, 


TABLE! 


of his Annual Rents, or all of them ſhould not be Im- 


proved, which is no impoſſible thing, he will not be able 
to make 6 per Cent. by his Annuity ; So that I had rather 
put forth my Hundred Pound at 6 per Cent. Compound 


Intereſt for + Years, than ſtand to the Venture ofthe Im- 


4 

Fr 
a. 
4a 


| 


| 
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| TABLE T 


— 


| Shewing | 


Mortb of one Pound An- 
nuity to continue for 31 
Tears, at 5 and 6 per 


be breſent 
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| TABLE I. 5 


"Showing what Annuity 
to continue for 31 Years, 
one Pound till Purchaſe, 


rat 5 and 6 per Cent. 


2 2 


L Cc Cent. Compound [ Intereſt. 1 Intereſt. 
DES. . 6 3 
i 0.952381] 0.943396 1-050000/] 1.060000 
20 4-859410] 1.833392 | -537805 | 4545437} 
3] 2.723248 2.673012 | 367208 374110 
| 3.545950 3.465105 | «282012 288591 
232396 
260 10 869 4.91734 «197017, | 403363 
7786373] 7582381 | 172820 179135 
8 5.46 2121 6.209792 | 154722 1161036 
Þ| 5.107821] 6.801691 | :1406g0 | .141022 
29] / .7:360986 | _-129505 | 135868 
1158.306414 7.886873] 120389 126793 
12] 8.863251 8.383843 112825 119272 
13.3912] 8-852682] 106456 112960 
14] 9.89 640 9-294983 | 101023 | 107385 
1510379638] 9.712248 |_:096343 | <102963 
12 22 10.105894] 092270 989 52 
17 11.274065 10.477258 88699 94 
1811.689586 10.8256 | .085546 0923356 
| | 3 
19 12.085320| 1.158115 082745 | .o89621 
20| 12, $3465809 þ 11 11.4699 20 080242 087184 
21 128211521 11.764075 077996 085004 
22] 13163902 12.833 1 +075970 08 3045 
23 13.488573 12.303357 074137] 081278 
24] 13.798641 12.550356 072441 079679 
25] 14-093944 | 12.783354] 070952 | 078227 
26] 14.375184 13.003164 069564 076904 
2714.643033 13-210531 | „68292 075697 
2814.898127 13.406162] 067122 074592 
291 15.141073 | 13-59 066045 | 073579 
30 15-372450 |13-764529 065051 0126491 
3115.592810 13.929084 (64132 [ 011792 
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If from the Logarithms of the Numbers in that Table 
under Scion the Second, you Subtract the L ogari o_ 
of the Numbers in Table the Firſt, Section the Firſt, 
Remainders are the Logarithms of the * umbers i in t 
firſt Tab'e here. 

And their, Complements Abdel are the Logs 
| rithms of the N umbers in the Second Table. 


5 11 Tbeir USE. TT 1 | 
There is ro Difference betwixt the Uſe; of theſe 


Tables, and thoſe going beſore, as map be _ in ” 
following Examples ex | 


Examples in the Uſe of the Fir TA 8 Z E. 


I. An Annuity of 20 J. er Ann. clear Value, is to be 
ſold for 7 Years, what 25 Money is 1 t 4575 
Cent. Compound Intereſt? 

Multiply the Tabular Number under gr. and 


over-againſt ) Years, vis, | 5:186373 
By 14 the given Antvity R | | 20. 
I151727460, 


Gives the Anſwer VIZ. 11 Te 145. 6 d. 4. 


i 


EXAMPLER r 
There is a Leaſe of Lands worth 32 /. er An 
than the Rent pai to the Lord ; of die Land Lo 
yet a Leaſe i in being for 7 Years ; and the Leſſee is = 
tous to take n Lceſe in Roverficn for 21 Years, to 
when his old Leaſe is expir d. What Sum of Mone 


to be paid for this Leaſe, allowing Intereſt at the Rac i 


6 pond! ent. fer 3 
Firſt, See what this Rent of 32 Lis worth & 
which will be 178 L 125. 94. Ffere. TI 
Secondly, Add ) Years to 2t Years, which! hidkes 28 
Years; then ſee what 32 J. to continue 28 Years is 
worth, which will be 428 J. 195. 119. 4. 


Laſtly, 


P 
te 


5 eee, 1 


Lafily, Subtract the preſent Worth for) Nan from the © 


ſent Worth tor 28 Years, the Difference is the Ae 
to the Queſtion; to wit, 2501.15. 24.4. 


The Work for 7 Tears. Tay Wenn, 2 8 Years. 


5.8231 - _ 5 13-400 162 

* * 7 2121 ie 2 52 
11164762. e 26872324 
16747143 b EN. 40218486 | 
— - ; | „ Fa | 
178. 656192 dog 4:8:997184 


From 428 997184 
Sub. 178.3619 


—̃ m —— 


250. 360992 "The Ales. | 


Examples in the Uſe of the Second T A BLE. 


I. What Annuity, to continue 9 Years, 341. will pur- | 


chaſe, Compound Intereſt being computed at 5 per Cent? 
Tabular Number in Table the Second, under 5 percent. 


and over - againſt 9 Tears, is 140690 
Multiply by _— 34 
562 760 

| 422070 
Anſwer, 4 J. 155.84. | Facit 4.183460 


EXAMPLE Il. 


What Annuity to continue 21 Years will 3651. purchaſe, 
Compound Intereſt being computed at 6 percent. per Ann, 


Tabular Number in Table theSecond, under 6 per Cent. 


and over-againſt 21 Years, is - .085004 
Multiply by 365 
1 ; 42 5020 
BA 510024 
Af. 31 l. 05. 6 4. 255012 
31.026460 


2 2 2 SEC. 


_ 


. 
1 
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SECTION WW. Le rae) N 

Now i in the laſt Place, we ſhall treat Com und 
Intereſt, as it relates to the Purchaſing of Freche a E- | 
ſtates, to be Boug kt or S614 for Ever. 

This by ſeveral is called Compound reel löce 
becauſe it relates to divers equal Payments at᷑ divers equal 
Times; but the number of thoſe equal Times are Infinite: 
As in Purchafin an Eſtate in Fee-Simple för Ever. © 

And this may be confider'd under theſe threeParticulars, 

Firſt, The Annuity pate by Yearly or EY, Pay- 
ments. 

Secondly, The Price, or prefer nt Worth. © 

T biraly, The Rate of Intereſt. | 

Any two of theſe being given, to find the third; 3 asin 
the cheee Propoſitions following. | 


PAOP. I. 


The Knaily ad Rate of Intereſt given, tokikd the 
Preſent Worth. 


+ ** 


R UK 65 410 
The Annual (Half-Yearly, or Quartetly) Payment di- 
vided by the Rate of Intereſt, minus Unity, qu ons the 

preſent Worth. 
5 EXAMPLE. | 
There i is an Eſtate to be ſold of the clear Value of 2ol. 
per Ann. what Sum of ready Money is this Eſtate worth, 


"Compound Intereſt beg allow'd the Purchaſer at 6 * 
Cent ? 


6) 20. 200 (333335 = 133k 65.8.4. 
18 


— 
. 20 
18 


. 20 
Anſ:3331. 65. 8 4. 18 


20 
18 


* 


8 E x A M- 


* — 


Compound. Imereſ. ”/ 


EXAMPLE. _ 
But if the ſaid Annu 8 Caurter 
ments, vis. 5 l. fr Quarter e de 2 
Worth, holding ſtill to the Lime Rate of mere F 1 4 
Quarterly Rate, 
minus es is 14674) 5.000006 340. 387 
e 


Quarterly ly a roBgoo!' 
the Worth 7-8 85. 14. 102718 
r 


S PROF. II. 


* Worth. or Purchaſe Money, FL. with 
one pare 


B-O BB. * 


Multi ply the Parchats oney by the Rate of 
minus Unity, the Product ſhalt be the Annual R 


EXAMPLE. 
A Gentleman hath a Defire to lay out 333 J zona 
Freehold Eſtate, provided he meet with a Bargain as 


ſhall bring him in 6 per Cent. Com Intereſt for his 
Money, What Annual Rent muſt this be ? 


333˙333 
06 


ei, 


19-99999 Facit 201. 
PROP. III. 


The Annuity and preſent Worth giv to find the Rate 
of Intereſt. b _ 
RULE. 


The Annual Rent divided by the preſent Worth, an 
Sum demanded, quotes the Rate mins Uni,» 


* 


8: Compound Intatoſt: 


ER * C : 
There js ar Bla pay > TE Value, « 
is an Eſtate to 0 elk 
20 J. for 2228.3 To what Rate of. e — Seel. 50 


| the Purchaſcr have for his Money. uniflod- dine 
_ 333-333) 20000009 ce. H 3.40 
159599999 a 
Anſ. 6 per Cent. TULT: 0 


EXA M 7 LE Il. 
There is a Freehold Eſtate to be ſold: for 1600 l. the 
Yearly Rert being 128 l. What Rate of Compound In- 
tereſt ſhall the Purchaſer have for his Oy ? 


160c) 128.000 ( ze . 0 
E 1 
3 Auf 8 per Cont. 

r n 


Lafily, If it be inquired, how many Years Purchaſe any 
Anivity is worth, work thus, Divide Unity by the Rate 
2078145 nity, theQuoteexhibits the number of Tears. 1 


EXAMPLE. 
There is a Freehold Eſtate to be ſald, how many Years 


Pitchale. js it worth at 5 per Cent, per Aus. Compound 
Intereſt.” * Fe 


©O5 1.00 wah . 
20 COT 20 Tear Purchaſe 


* 
1 


* 5 08 


Ur is it 368 Nat 6 fer cen: 5 5 
O06) 1.0 (16.666 ure: £ 


6 
4 Anſ,16 Years and . 
$56... 
4, £0. l 


Likewiſe, if an Eſtate be offer'd at any Number of 
Years Purchaſe, and the Rate of Intereſt be demanded, 
do thus, Divide Unity by the Number of Years propos'd, 
and the 342 gives the Rate, minus Unity. 

XA Me 


* 
5 * y 


i 
* 
* 
7” ® 


LET 
+ 


- * x 

Compoun und Inari 5319 
in dy * * "A ; « "= _——_ Pp 89 Su * * Oy „ 1 * 
WAs 10 dne 1 5013 gte. | 


. 28 
af *# @L 


Ne 9 C61 


An Efiate is 6ffer''ax 20 Years Purchaſe, whatiztho 
Lenny, ye nn 070g 


ST” + *£ , , 14 
n 20) 1.00 (.05 , 
1.00 Anſ. 5 per Cent. 
: 5 Of D 13 Miunn : 7 
© Here follow, diyers Queſtions of Hitereft to exercif he 
| Learner, both Simple and Compound; and ſo, we will 


five Years, dix. at the 


conclude Zogarithmical Arithmerick 
SUESTION I 
A doth owe unto 800 l. to be paid in 4 Years, that is 
at the End of every two Years 400 J. 2 doth owe unto 
4900 l. to be paid in 6 Years, that is at the End of eve 
two Years 300 l. They agree to clear their hand 
allow each other 8 per Cent. Compound Intereſt, - Which 
muſt pay Money, and how much ? he 
mut pay unto A, 29 l. 16 5. 3 d. 13. 
7 ; 2UEST. II. 3 1 
A doth owe unto Z 453 l. to be paid in ra Years; that 
is, at the End of every two Tears dy /. He would avree 
with his Creditor to pay him in ) Years, vis. Each 


one equal Payment, which & agrees to; and they conclude 


Compound Intereſt ſhall be allow'd at 5 per Cent. What 
will this equal Payment be? 4nſ. 52 l. 105.8 4. 
Found by ſeeking the preſent Worth of the 7 Payments, 
aid each two Years, which will be 293 J. 55. 2 4. Then 
eck what Annuity, to continue 7 Years 2934. 58. 24. 
will purchaſe; which will be found to be 52 J. 10 5. 8 4. 
The Anſuer fought. 
chat te QUEST. III. 
A Merchant hath * to him 10000 J. to be paid in 
nd of every Year 20001. and 
agrees with his Debtor, that if he will pay him 50001. 
ready Money, he will take the Remainder in 21 Years 
by an equal Annual Payment, Compound Intereſt being 
computed at 6 per Cent. to which his Debtor aſſents The 
Queſtion is, what will this equal Annual Payment be T 
J | 


Anſ. 291.11725, or 291 l. 25. 4 4. 
Found 


(360 genere Inter, 

Found by ſeeking the preſent Worth of 2000 l. fer Ann, 

tb continue 5 Yeats, which Ne. 145.6 d. . from 

.. which ſubtracting 5000, reſt 342,44. 14 f. 6 7 x» then find 

what Annuity to continue 21 Years Kane 33 1 # 
will FR viv. 291 J. 23. 4 4. 4 pad 


'2 UES T. IV. 
There is an 1 of 641. 105. to continue 120 Years, 
to be ſold for ready Money; whether is it better to purchaſe 
_ this Annuity, at 6 Ser Cent. Simple Intereſt or ar 6 per Cen. 
Com pound ntereſt; likewiſe What is the Difference, and 
To what is its Value taken as 4 Freehold Iſtute ? 


The Work according t Simple intereſ. 
120 "1 VIGO. ' | 120 
212 LS 406 | 120 
— . ASILI © — — 
Klo or 7-20 240 
120 | LLC» 44 120 


14-40 16.4) 710743-6(4313-6341 214490 
2. Add 656 5 
16,40 714 

n 
223 
164 
— —— 
$96 
422 
1040 
984 
— 


$60 


—— 
. 4373 I. ta 5. 84 . 680 
83 ing ere 656 


24 


492 70 743.60 


Which is the Logarithm of. 98788, which ſubtracted from 
the * Principal, leaves the preſent Worth, 
viv. 1070 01212, which is Equal to 1074 1.05. 3 4. 


pound Intereſt. 


Freehold Eſtate. 30 


Compound Intereſt. 361 
The wok nr to Compound Intereſt. 

J. I. 
Firſt, if 6 :100:3 64-5 ? Facit 1075 Cor. Principal, 


6) 64500 (1075 


6 
045 Anſ. 1074.1. co xs. 
42 Lende to — Intereſt; 
30 
Log of the Rat 
of t ate 0253059 
Mciply by the Time | / 120 
— 
253059 
Log. of the Rate and Time 3.0:67080 
Log. of the Cor. Principal 1075, is 3.031484 
Log. of the Rate and Time, is 3.0367080 
Difference is «+9.994.7004 


The Work as a Freehold Eftate at 6 per Cent. Com; 


cs) 64. 50 (7055 | 


Anſ. 1075 l. as a 30 


Aa a2 The 


362 Compound Intereſt. 
J. . d. 


The preſent Worth at 6 per Cent. Simp. Int. is 4313 12 8 

The preſent Worth at 6 "uy Cent. Comp. In. is 1074 03 

Difference of the Wor ths is 3239 12 5 

The preſent Worth as a Freehold Eſtate, at 6 per Cent. 
Compound Intereſt, is 1675 l. | 

By which you may ſee it is better to purchaſe it at 
Compound Intereſt, by 3239 J. 12 5. 5 4. which is a very 
— Difference, being more than the Eſtate is Worth ſor 
ver. | 

And though the preſent Worth of this Eſtate to continue 
120 Years at 6 per Cent. Compound Intereſt, comes ſo near 
the Worth ofthe ſame Eſtate to continue for ever,the ſame 
Rate of Intereſt being computed; yet if this Eſtate were 
to continue 200 Years, nay double that Time, yet it would 
not reach 1075 J. which ſhews the Agreement of the 
Rules : Forif it were otherwiſe, it would not be found 
better to purchaſe an Annuity for Ever, than for a cer- 
tain number of Years; which would be a Paradox. 


QUEST. V. 


A Gentleman pays 350 l. for a Leaſe in Reverſion, to 
Commence at the End of 13 Years and a Quarter, and to 
continue for 21 Years and 3 Quarters ; what Quarterly 
Rent may he lett the Premiſes for, after he comes to be 


in Poſſeſſion thereof, ſo as to gain 8 per Cent. Compound 


Intereſt for his Money? 


The Log. of 350“. 2. 5440680 
Worth of 1 J. forborn 53 Quarters ah 27 


Log. of the Increaſe of 3 501. 7.8. of 990.4==2.986 ; 
The 7 4 of the Annuity that x /, will FT IN 
Purchaſe for 8) Quarters. | 5 i. 3689282 


Sum the Log. of 22.69 the Anſwer, =1.3558589 


Pro- 
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I N 
ALGEBRA. 
Taser er which bing mip ys; 


der divided by 2, Fr the Number ſought be added to the 
Quotient, that the Sum may be 40. 


2, To find a Number, which being multiplied by 12, 
and 48 added to the Product, as much may be produc'd, 
as if the fame Number ſought were multiplied by 18. 


z. To find a Number, to which if 11 be added and 
7 ſubtracted from the ſame Number (912. the firſt) the 
Sum of the Addition may be double the remainder. 


4. To find a Number, to which if its double (treble, 
quadruple, &c.) be added, the Square of the ſame Num- 


ber may be produc'd. 


5. To find a Number, which if added to it ſelf, and 
the Sum multiply'd by the ſame 3 and the ſame Number 
ſill ſubtracted from the Product: And laſtly, the re- 
mainder divided by the ſame, that it may produce 13. 


6. To divide the Number 16 into 2 parts, ſo that the 
Square of the greater part may exceed the Square of the 


leſs by 32. 


7. To divide the Number 36 into two parts, ſo that if 
12 be added to the firſt, and 6 to the ſecond, the for- 
mer may be the double of the latter, 


Aaa 2 8. Let 


— —Uääñ̃ ᷑ũ— 
— — R — 8 2 — 
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8. Let the Line AB (of yo parts) be divided any how 


in C fſo that AC may be 42, BC 48] it is required to 


divide the ſame Line again in another Point: For Ex- 
ample, in D, ſo that the Rectangle ADC may be equal 
to the Square DB. Let the Segment CD be inquir'd 
[which being obtain d, AD, DB will be known.] 


9. Let the Line EF be divided any how in G, [ſo that 
EG may be 6, GP 4] it is requir'd to produce this right | 
Line EP [for Example unto HJ ſo that the Rectangle 
EHE may be equal to the Square GH ; the length of 
FH is requir'd. 


10. A General diſpoſing his Army into a Square Battle, 
finds he has 284 Soldiers over and above; but increaſing 
each fide with one Soldier, he wants 25 Soldiers to fill 
up the Square: How many Soldiers had he ? 


11. A certain Captain ſends out f of his Soldiers + 
10, there remain 3 LE 15. How many Soldiers had he? 


12. There is an Army to which if you add 3, 5, and 4 
of it ſelf, and take away 5occ, the Sum total will be 
100 0. What was the Number of the Army? 

13. In the Rectangle ABCD, the difference of the 
eater ſide AB, and of the leſſer ſide BC, is 055 but the 
ifference of the Squares of the ſides 1680. What are 

the ſides of the Rectangle ABCD? 


14. The leagth DE of the Rectangle DEFG, is twice 
the breadth EF ; and the Sum of the Squares of the 
length and breadth is ten times the Sum of the two Sides 


DE, EF. What are the Sides of the Rectangle DEFG? 


15. To find two Numbers in the proportion of: to 3, 
whoſe Product, if they be multiplied by one another, 
ſhall be 54. 

16. To find two Numbers whoſe Ratio is to one ano- 
ther as 4 to 5: and the Sum of the Squares of both, is 
2024. | 

| 17. To 


Sy WY OY Wo - 


in Algebra. 365 
17. To find the fide of a Square, whoſe Area is to the 
Sum of the fides in a given Ratio, as 45 to 12. 


18. To find the fide of a Cube, whoſe Superficies is 
to the Solidity in a given Ratio, as 6 to It. 


19. A certain Man hires a Labourer, on this condition, 
that for every Day he work d he ſhouldreceive 12 Pence, 
but for every Day he was idle, he ſhould be mulct'd 8 
Pence. When zoo Days were paſt, neither of them were 
indebted to one another. How many Days did he work; 
and how many was he idle? f 


20. A certain Gentleman hires a Servant, and promi- 
ſes him 24 Pounds yearly Wages, together with a Cloak. 
At 3 Months End the Servant obtains leave to go away, 
and inſtead of his Wages receives a Cloak ＋E 13 P 
How much did the Cloak coſt ? 


21. A Perſon being ask'd how Old he was, anſwer'd, 
If I quadruple ; of my Years, and add ; of them ＋ 50 
to the Product; the Sum will be ſo much above 100, 
as the number of my Years is now below 100. 


22, One being ask'd what Hour of the Day it was, 
anſwered, The Day at this time is 16 Hours long; if now 
+ of the Hours paſt be added to ; of the remainder, 
you will have the Hour defir'd,reckoning from Sun-rifing, 


23. From Norimberm to Rome are 140 Miles: A Tra- 
veller ſets out at the ſame time from each of rhe two 
Cities, one goes 8 Miles a Day, the other 6. In how 
many Days from their firſt ſetting out will they meet one 
another, and how many Miles did each of them go? 
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24. A certain Meſſenger goes 6 Miles every Day: 8 
Days after, another follows him, and he goes 10 Miles a 
— In what number of Days will he come up to the 


25. A certain Meſſenger goes 6 Miles a Day: And 
after he has gone 56 Miles, another follows him who 
goes 3 Miles a Day. In how many Days will he come 
up to him ? | 


26. One bought 3 Books, whoſe Prices were in pro- 

rtion, as 12, 5, 1: If the Price of the firſt be doubled, 
of the ſecond trebled, of the third quadrupled ; the Sum 
of theſe Products will as much exceed 10 Crowns, as 
the Sum of the Prices of the greateſt and middle js be- 
low 5. How much did the {aid Books coſt? 


27. Suppoſe the number 50 were to be divided into 
two parts, ſo that the greater part being divided by , 
and the leſs multiply'd by 3, the Sum of this Product and 
the former Quotient may make the ſame Number pro- 


poſed, which was 50. 


28. Let the Number 20 be divided into two parts, ſo 
that the Square of the leſs part, being taken out of rhe 
Square of the greater, may leave the very number pro- 

'd, which was 20 (or may leave the double, treble, 


£5c. of the Number propos'd.) 


29. If a Man gains 30 Crowns a Week; how much 
muſt he ſpend a Week to have 500 Crowns, together 
with the Expence of 4 Weeks remaining at the Year's 


end ? 
30. A Labourer, after 40 Weeks in which he had been 


at work, lays up 28 Crowns — the Pay of three 
Weeks; and finds that he had expended 36 Crowns + 
the Pay of eleven Weeks, What Pay did he receive a 


Week ? 
31, In 


„ 


J 
E 
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31. in the Rectangle ABC, is given the Baſis AB 
and the difference of the other Sides, that is the Segment 
BD, 3 · Requir'd, the Sides AC, BC? - 


32. In the Rectangle Triangle ABC, is given the Baſis 
ABB, and the Sum of the other Sides AC+BC=2 5. 
Required, the Sides AC, BC ſeverally ? e 


23, Suppoſe two Towers, AB 180 feet high, and CD 
240, at the diſtance AC 360 feet. A Ladder is to be ſet 
upon the Line AC, at ſome point, ſuppoſe in E, of ſuch a 
length, as from thence it may reach the top of both the 
Towers. Werequire the point E in the Line of diſtance, 
as alſo the length of the Ladder E B, ED ? 


34. In the Triangle ABC, the ſeveral fides AB==r 2, 
AC=14, BC==15 are given; and the perpendicular 
BD bevy drawn. Requir'd the Segments of the Baſis 
AD, DG? 


35. In the ebtuſangle Triangle DEF, the ſeveral ſides 
are given, vis. DE 11, EF 13, DF 20; and the perpen- 
dicular FG, being let fall upon the Baſis produc d. Re- 
quir'd the Prolongation of the Baſis EG. 


36, In the Rectangle ABCD, is given the difference 
between the Length AB and the Diagonal BD, that is 
DE Da; and likewiſe the difference between the Breadth 
AD and the Diagonal BD, that is, FB=9g. Requir'd 
the fides of the Rectangle AB, AD? ; 


3). In a Rectangle DEFG, the right Line DK is 
drawn from the Angle D to the oppoſite fide, cutting the 
Diagonal EG at richt Anglesin H : And there is given 
the Segment HK, and HE=16, Requir'd the fides 
of the Rectangle? 


38. Let 


368 Problems or Queſtions, 


38. Let there be a Circle, whoſe Diameter is AB, 
which another leſs Circle whole is AC, Diameter touches 
within in A: and from the Center of the greater Circle 
D, draw the Radius DE at right Angles to AB, cutting 
the Periphery of the leſſer Circle in F. Now there is 
iven BC (the difference of the Diameters) = 9, with 
Segment EF=5. Requir'd the Diameters AB, AC 
of the ſaid Circles ? | 


39. Two Companions have got a parcel of Guinea's; 
A to B, if you will give me one of your Guinea's, 
I ſhall have as many as you will have left. Nay, replies 
B, if you will give me one of your Guinea's, I ſhall have 
twice as many as you will have left. How many Guinea's 
had each of them? 


ſa 


40. A certain Perſon bought two Horſes, with the 
Trappings, which coſt 100 Pounds; which Trappings if 
laid on the firſt Horſe A, both the Horſes will be of equal 
value: But if the ſaid Trappings be laid on the other 
Horſe, he will be double the value of the firſt. Ho 
much did the {aid Horſes coſt ? 
41. A Vintner has two ſorts of Wine, vis. A and B: 
which if mix'd in equal Parts, a Flaggon of mix'd will 
coſt 15 Pence; but if they be mix'd in a ſeſgui-alter 
Proportion, as if you ſhould take 2 Flaggons of A as 
often as you take 3 of B, a Flaggon will coſt 14 
Pence. Requir'd the Price of each Wine fingly? 


442. A Son ask'd his Father how Old he was; his 
Father anſwered him thus, If you take away 5 from my 
Years, and divide the remainder by 8, the Quotient will 
be x of your Age: but if you add 2 to your Age, and 
multiply the whole by 3, and then ſubſtra j from the 
Product, you will have the number of the Years of my 
Age. What was the Age of the Father and the Son ? 


43. To 


1 _— #4 _ TY A ths. It 8. 
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43. To find out two Numbers, to the Sum whereofif 
you add 6, the whole ſhall be double the greater ; and if 


you ſubtract 2 from their difference, the remainder will 
de half of the leaſt. 3 | 


44. To find two Numbers, the Product whereof is 
240, and the triple of the greater divided by the leſs 


is 5. | 


45. Two Men have a mind to purchaſe a Houſe rated 
at 1200 Pounds; ſays A to B, if you give me 7 of your 
Money, I can purchaſe the Houſe alone; but ſays PB to 
A if you will give me } of yours, I ſhall be able to pur- 
chaſe the Houſe. How much Money had each of them? 


46. Some young Men and Maids had a reckoning of 37 
Crowns to pay for a Treat, and this was their Conditions, 
that every young Man ſhould pay 3 Crowns, and every 
Maid 2. Now, it there had been as many young Men 
as there were Maids, obſerving the ſame conditions, the 
reckoning would have come to 4 Crowns lefs than it did. 
How many young Men and Maids were there ? 


47. A General, who had fought a Battle, upon review- 
ing his Army, whoſe Foot was thrice the number of his 
Horſe, finds that before the Battle 2 — 120 of his Foot 
had deſerted, and of his Horſe 35 + 120, beſides à of his 
whole Army were ſent into Garriſons (reckoning the Sick 
and Wounded), and4 of his Army remain'd ; the reſt, 
who were wanting, being either flain or taken Priſoners; 
now, if you add 3000 to the number of the ſlain, the Sum 
will be equal to half the Foot he had at the beginning. 
What were the numbers of each ? 


48. Todivide 100 twice into two parts, ſo that the 
major part of the firſt divifion may be treble the 72in0r 
part of the ſecond diviſion ; and the jr part of the ſe- 
cond may be double the 7inor part of the firſt. 


Bbb 49. To 
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49. To divide zo twice into is rts, fo that the 
ma jar part of the firſt diviſion _ the minor of the 


ſecond may be 33 3 and the Sum of the minor parts ſub, 
tracted from the Sum of the 724jor, may leave 14 res 
maining. | " 


Fo. A Man, his Wife, and his Son's Ages make 
up 96 Years, ſo that the Husband's and Son's Years, to. 
gether make the Wife's E15; but the Wife's and the 
Son's make the Husband's + 2. What was the Age of 
each?! 


51. Three Merchants from three different Fairs meet 
together at an Inn, where they reckon up their Gains, 
ind find them the Sum of 780 Crowns. Moreover, if 
you add the Gain of the firſt and ſecond, and ſubtract 
the Gain of the third from the Sum, there remains the 
Gain of the firſt + $2 Crowns; but if you add the Gain 
of the ſecond and third, and from the Sum ſubtract the 
Gain of the firſt, there remains the Gain of the third 
— 43 Crowns. What was the Gain of each ? 


52. Three Perſons, 4, B, C, owe a certain Sum of | 
Money, ſo that A and & together owe 210 Crowns; 2B 
and C290, and C and A 400. What did each of them 
owe ? 


53. To find three Numbers, ſo that the firſt and half 


of the remainder, the ſecond and 5 of the remainder, and 
the third and à of the remainder, may always make 34. 


54. Let a Square be divided into 9 ſmall Squares: We 


are to find and diſpoſe the Numbers through the ſeveral | 


fmall Areas, ſo that the Sum of every three, taken either 
laterally or diagonally, may be always 15 


> 
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55. [Theorem] Let any Numbers whatſoever be gi- 
ven, if you ſubtract every leſs Number from that which 
is the next greateſt : I ſay that the Sum of thoſe differen- 
ces is equal to the difference of the greateſt and leaſt 
Numbers. 


56, To find a Number, which being multiply'd by 6, 
and the Product ſubtracted from the Square of the Num- 
ber to be found, the Remainder will 280. 


57. To find a Number which being multiply'd by 8, 
and the Product added to the Square of the Number to 
be found, the Sum will be 6600. 


58. To divide 140 into two parts, ſo that the Pro- 
duct of thoſe parts may = the Square of 56, that is 


3136. 


59. Let 969 Soldiers be drawn up into an oblong Bat- 
tle, ſo that the difference of the greater and leſs fides is 
40. Requir'd the Number of the Soldiers of each Rank 


in length and breadth ? 


60. Again, let 480 Soldiers be drawn up into an ob- 
long Battle, ſo that the Sum of the greater and leſs ſides 
is 52. Requir'd the Number of the Soldiers of each rank 


in length and bread ? 


61. In the Square ABCD is given the diflerence of 
the Diagonal and the Side, that is EC 6. Requir'd 
the Side of the Square ? 
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Problems or Queſtions, 


62. The Rectangle EK is added to the Square DF, 

[ being of the ſame heighth ; ] whoſe breadth EL 

is given = 2, and alſo the Area of the whole com- 

nd rectangle DR, = 65. Requir'd the fide of the 
quare © | | | 


63. A Man buys ſome Ells of Cloth for 0 Crowns; 
and finds, that if he had 4 Ells more, he had then bought 
every Ell, 2 Crowns cheaper. How many Ells did he 
buy? 


64. A ſet of boon Companions dining at an Inn, the 
Reckoning in all came to 175 Shillings: But, before the 


Bill was paid off, two of them ſlunk away, and then 


the Club of thoſe that remain'd came to 10 Shillings a 
Man more, How many were there in Compa- 
ny? 


65. To divide the Number 21 into two parts, ſo 
that if the greater be divided by the leſs; and again 
the leſs by the greater; and then the firſt Quotient 
being multiply'd by 4, and the latter by 2 5, the Numbers 
produc'd may be equal. N 


66. Let the Line AB be divided in C, ſo that AC may 
be 8, and CD 6: We are to divide the ſame Line AB in 
D, fo that the Rectangle under AD and DC may be | 


equal to the Rectangle under AC and CB, or to the 


Product from 8 and 6, which is 48. Requir'd the Seg- 
ment CD? 2 


67. Let 


WW . 
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67. Let there be a Rectangular Garden ABCD, the 
length of which AB is. thrice the breadth AD: and rec- 
koning 18 Perches from B towards A, that is BE, and 
drawing EF parallel to AD, let the Area of the remaining 
Rectangle ED be given = 120 ſquare Perches. What 
was the length and breadth of the ſaid Garden? | 


63. Let 600 Soldiers be diſpos'd into an oblong Bat- 
tle: Which the Colonel willing to make broader, finds 
that if he takes away 10 Ranks from the length, he ſhall 
augment the breadth with two Ranks. What was the 
— of his Soldiers through every rank in length and 

readth? | N 


69. A Man buys a Horſe, which he ſells again for 56 
Crowns, and gains as many Crowns in 1000 as the Horſe 
coſt him. How much did he give for the Horſe ? 


70. A certain Linnen-Draper buys two ſorts of Linnen 
for 30 Crowns, one finer, the other coarſer : An Ell of 
the fineſt coſt as many Crowns as he had Ells: And alſo 
23 Ells of the coarſeſt at ſuch a Price, that 8 Ells coſt as 
many Crowns as one Ell of the fineſt. How many Ells 
of the fineſt Linnen did he buy, and what Price did he 
give for them both? | 


71. In a certain rectangular Garden, the length of 
which AD is 22 Perches, and the breadth AD is 10, the 
Walk DG is to be made, in a fituation parallel to the fides 
of the Figure, ſo that the Area of the ſaid Walk or 
Gnomon DG may be equal to the remaining Rectangle 
FC, or that the Gnomon DG may be half of the Whole 
Figure ABCD propos'd. Requir'd the breadth of the 
ſaid Gnomon DE, BG? | 


52. Of 
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72. Of three proportional Numbers there is the middle 
Term given =12, and the difference of the Extreme 
=10.  Requir'd the Extremes? | 


73. Of three proportional Numbers there is given the 
Sum of the firſt and ſecond = 10, and the difference of 
the ſecond and third = 24. Requir'd the ſeveral Num- 
bers ? | 


74. Of four proportional Numbers there is given the 
third = 12, alfo the Sum of the firſt and ſecond 8; 
beſides the ſecond Number being ſubtracted from its 
Square, the remainderis ta be the 1 Requir'd the 
ſaid Numbers ? 


75. Of four Numbers in continu'd proportion there is 
ven the Sum of the means = 24, and likewiſe the 
um of the Extremes = 56. Requir'd the ſaid Numbers 

[ſuppoſing that the firſt is the leaſt of all?) 


76. Two Country-women A and 2, carry 100 Eggs 
together to Market, and in the ſale of them, one took 
as much Money as the other: but A who had the 
Largeſt, and conſequently the beſt Eggs] ſays to B, had [ 
carry'd as many Eggs as you, I ſhould have had 18 Pence 
for them; replies, if I had brought as many Eggs as 


ou, I ſhould have had but 8 Pence tor them. How many 
* had each? | 


77. Two Country-men A and ZB ſell their Corn at dif- 
ferent Prices: A ſells 20 Buſhels; and & receiv'd for one 
Buſhel as many Crowns as he ſold Buſhels : A perceives 
that if he had fold as many Buſhels as Z receiv'd Crowns, 
he ſhould then have receiv'd 252 Crowns ; but both 


ther receiv'd 176 Crowns. How many Buſhels did 


2 fell, and what Price had 4? 


78, Two 


in Algebra. 375 


78. Two Merchants ſell 21 Ells of Cloth : The firſt 
ſelis 1 Ell for as many Crowns, as is f of the number of 
Ells that the ſecond had; and the ſecond ſells 1 Ell for as 
many Crowns, as is 4 of the number of the Ells that the 
frſt had. The Sale being over, they had taken 48 
Crowns in all, How many Ells did each ſell, and at 

what Price ? | 


79, Two Merchants have a parcel of Silk; the firſt 40 
Ells, the ſecond 90: The firſt ſells for a Crown ; of an 
Ell more than the ſecond : When the Sale was over, they 
had taken between them 42 Crowns. How many Ells 
did cach of them ſell for a Crown ? 


8, To find a Number, to the quadruple of which if 
you add 91, the whole ſhall be to the Square of the 
Number ſought, as 3 to 4. ; 


81. To find a Number, from the double of which if 
you ſubtra& 12, the Square of the remainder leſs 1, will 


be nine times the Number ſought. 

k | | 

e 82. To divide the Number 19 into two parts, ſo that 
Ie sum of the Squares of the parts will be 193. 

e 

18 


$3. To divide 7 into two parts, ſo that the difference 
of the Squares, which are made trom the treble of the leſs 
part, and the double of the greater, may be 15. 


84. A Man buys a Piece of Linnen, and by ſelling it 
again, he gains 12 Crowns — g of what he bought it 
for : And finds by this means that he had gain'd as much 


for 100 Crowns, as the Linnen coſt him, What price was 
the Linnen bought and ſold at? 


85. A 
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85. A Man buys 18 Ells of Cloth of different ſorts and 
colour, ſuppoſe red and black ; what he 1 of each 
coſt 40 Crowns: And he pays for every Ell of red Cloth 
1 Crown more than for the black. How many Ells of 
each ſort did he buy? | a 


86. A Man buys 120 Pounds of Pepper, and as mam 
of Ginger: and receiv'd for a Crown one Pound of Cop 
more than of A So that the whole Price of the 
Pepper came to 6 Crowns more than the Price of Ginger, 
How many Pounds of each did he buy for a Crown ? 


87. A Man buys 80 Pounds of Pepper and 36 Pounds 
of Saffron, ſo that for 8 Crowns he had 14 Pounds of 
Pepper more than he had of Saffron for 26 Crowns, and 
what he laid out amounted to 188 Crowns. How many 
Pound of Pepper had he for 8 Crowns, and how many of 

_ - Saffron for 26? 


88. A and g between them owe 174 Pounds. A pays 
8 Pounds a Day, and Z pays the firſt Day 1 Pound, the 
ſecond 2, the third 3, and ſo on. In how many Days 
will they clear the Debt, and how much did each of them 
owe ? 


as ww «a 8 =D 


89. A certain Man intends to Travel as many Days as 
he has Crowns It happens that every following Day of 
his Journey he had as many Crowns as he had the Day 
before, befides two Crowns over and above; and when 
he came to his Journey's end he finds he had in all 45 
Crowns. How many Crowns had he at firſt ? 
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90. A certain Traveller goes 9 Miles a Day, three 
Days after another follows him, who the firſt Day tra- 
vels 4 Miles, the ſecond 5, the third 6, and ſo on, gain- 
ing a Mile every Day. In what time will he overtake 
the former ? © 
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or. Two Travellers ſet out ar the ſame time from two 
Cities, the one from A, and the other from B, which 
jo Miles diſtant one from the other; one of them goes 
Miles every Day; and the other 2 Miles the firſt Day, 
2 f the ſecond, three the third, and ſo on, adding 2 a Mile 
to every Days Journey. In what time will they meet 
with one another ? TITS 


*& +4 4 


92. Again, Two Travellers ſet out at the fame 
from two Cities, the one from A, the other from B. 
which are 120 Miles diſtant one from another ; the firſt 
goes 5 Miles a Day, and the other 3 Miles leſs than the 


Number of Days in which they met. When will they 
meet ? 


3. A Poſt ſets out from A towards B, who Travels 8 
Miles a Day: After he had . 27 Miles, another ſets 
out from B to meet him, who goes every Day s of the 
whole Journey or Diſtance of the Places A and B, and 
meets the firſt Poſt after ſo many Days as is ++ of the 
ſaid diſtance, Requir'd the diſtance of A and B. 


94. Two Merchants A and B go Partners, B bringe 
4:0 Crowns, and A receives out of his Gains 52 Crowns, 
and the Sum of both their Shares is 854 Crowns, How 
much did A bring, and how much did B receive out of 


the Gains? 


95. A Son asks his Father how Old he was ? his Fa- 
ther replies thus ; If you take 4 from my Age, the Re- 
mainder will be thrice the Number of your Years : But if 
you take 1 from your Age, Half the Remainder will be 
the Square Root of my Age. Requir'd the Age ot the 
Father and Son ? | 


96. To find two Numbers, the Sum of whoſe Squares 
may be 317, and the Product if they be multiply d by 
one another, 154. | 
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97. To find two Numbers, the Product of which may 
be tog, and the Difference of the Squares 63+ 


98. Two Farmers fell two ſorts of Corn: A ſells 6 
Buſhels ; B receives in all for his 20 Crowns: Now, ſays 
B to A, if we add the number of my Buſhels to the num- 
ber of your Crowns, the Sum will be 28: Says A to B, 
and ifI add the Square of my Crowns to the Square of 
your Buſhels, the Sum will be 424. How many Buſhelz 
did B ſell, and how many Crowns did A receive? 


99. To find two Numbers, the firſt of which - 2, 
multiply'd into the ſecond — 3, produce 110: and 
on the contrary the firſt 3, multiply'd by the ſecond 
＋2, produce 80. 5 
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A Table of Logarithms. 


NV. L NN, Logarith V. Logarith, 
10 0000000 2a [1.65 1.5314789 67 [1 8260748. | 
200 3010300 | 351.5440680 6 1553967 
3 (0-477 1212 361.5563025 69 1.838849 
A 19.6020600 37 15682017 70 f.. 8450980 
5 (0.6989700] | 381.5797835| 718512583 
— — — — | ———_— _—_— 
6 0.3781512 29 [1.5910646| 721.8573325 
7 0.84509 80 40 [1.6020600 72 [1.8633229 
| $8 0.903ag900 41 [1.6127839 741.8692317 
9 09542425 421.6232493 751.8750613 
10 1.9009000 431.6334685 76 5 
ee | , 
| 11 1.0413927 44 [1.6434527 77 [1-3364907 
12 1.0791812 451.6532125 78 ff. 8920946 
131.1139433 4616627578 915.8976271 
14 1.1461 280 47 [1.6720579 | o[I. 9920900 
15 1.17609123 48 [1.6$12412 $1 [1.9084 
| 16 1.204 1200 49 [1.6901961 82 19136138 | 
| 17]1.2304489| | 50]1.6989700 83 f. 9190781 
181.2552725 51170757 | 841.9242793 
927875360 | 52716933 85254185 
201.3010300 | 521.7242759 | 869344984 
— 2 —  _— — — — 
2222705 [547522530 [ 57255752 
221.3424227 | $511.7493627 88 9444827 
2 1.829 361.7481880 89 fü. 9493900 
24 101.3802114 72073585738 19542425 
251.3979400⁰ 58 1.7634280 9590414 } | 
261.4149733 59 1.77085 20 19637878 | 
2711.4313638| 507781512 1.9684829} 
25114471530} | 6111.7853298 1.9731278 
29 [1.4623980 621.7923917 1. 9777236 
3014771212 63 r. 7993405 19822712 
311.4913617 [64.806 1800 19867717 
321.5051500 651.8129133 19912261 
23 [1 5185139 66 11.8195439 1.9956352 
24 x, 5314789 67. 1.8 160748 2,.0000000 
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| 100 A Table of Logarithms. 
N. Logarith, N. \Logarith.| NV. |Logarn 


— — 


101 2,0943214 | 1342.127148 1672.222716 
1022.085002 13521393338 168 2.225 3093 
103 6.01 23372 136 2.13353 89 1692.227886 

137 2.1357 206 170 [2.230446 


104 [2.01703 33 
105 2.0211893 138 2.1398 791 171 12 2329961] 

| 106 12.925 3259 139 2.1420 4 1722.235524 
107 ,2.9293338 40 '2.1461 25. 172 [2.238046| 
108 2.334238 1412.192191 174 22405497 
log 29374265 1422.1 522 533 17< |2 24372300 
110 2 0413927 1432.155360 176 [2.245512 

4 111 [2.0453230 144 |2.15$3625 177 12247973} 
i112 [20492180] | 145j2.161 3659) 178 |2.2504200 
1132.05 20784 146216435 28 179 2.2528 530 
114.0569048 147 '2 1673+ 7% 180 [2.25 52725 

115 2.006978 148 2.1702617 181 [2.257676 


1160206445 80 1492.731863 1822. 2600714 
117 [2.06681 859] | | 150[2.1760913 1832-2024511 
118 [2.0715? 20 1512.179769 184 2.264817 
119 2.075547 1522818436 185 [2.2071717 


1202.079181 2 153 2.18469 14 186 2.269 5129] | 


121 j2.0827854' | 154 [2.1875207 187 [2.2718416 
122 [2 0852598. 155 2. 1903315 18822741578 
123 2.0899 61 | 156 2.193246 189 2. 2764618 
124 [2.0934217, 157.1958596 190.2787536 
125 [2.C969100' 158 2. 19865711 | 191 [2.2810334 


{ 
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126 2.1003 705 159[2.2913971 192 |2.2833012 
127 2. 1038037 1602. 204 1200 192 2.2855573 
128 2. 1072100 161,2. 2008259 1942.287801 
1292. 1105897 1621 2.209515 195 2. 2900346 
13021139433 16302. 2121876 196 [2.2922561 
121[2.1172713 1642.2148438 197 [2.2944602 
122 2.1205 739 1652. 2174839 198 |2.2966652 
133 2.1238 516 1662.220 1081 199 2.2988531 
134 [2.1271048 | |} 167 2.2227155 2c0[2.3010300 
200] Bl. 
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200 A1 "blo of Lugartioms, | 

. Logarith. N. Lo gartth, N. N Logarith 
2 2031961 234 2. 3 267 2.4265 $112 
2.3053514 225 2.3710679 268 2.428134 | 
2.3074960 230 '2.3729120 259 2.4297523 
2.309302 237 2.3747483 | 270 2.4313638 
2.3117539] | 235 2. 3765779, 271 2.4329693 
231386726 239 2. 3783979, | 272 24245659 
2.3159703 240 2. 3602112 273 24361626 
2.3180633 241 2.3 820170 274 2.437 7506 
2.3201462| | 242 2.3838154 | 275 2. 4393327 
2.3222193 242 .2.2$56063 276 2. 4409091 
23242824 2442.3873898 277 2.4424798 
23263359 245 2.3391661 278 2.44 40448 
2.3283 796 | 245 23709351 (27924455042 
2.32041 28 247 2. 3926969 | 28012.4471585 
2.3324385| | 248 2:3944517 281 24487063 
2.3344 249 2. 3561993 2822.402491 
13344397 250 2. 3979400 263 2.4517864 
2.3384565 251 2.3996737| | 284 4532163 
2.340444 1 252 2.4014905 285 2.45438449 
2.3424227 253 2.431295 286 2. 4563650 
2.3443923 | | 254 24048337| 28724578819 
2.34535 30 255 24065402 288 2.4593925 
2.348 3049 256 2.408 2400 289 2408938 
23502480 257 2 4099331 290 :2. ben e 
2.3521825 2582.415197 291.4638930 
— — — — — — ——ů— — 
2.3541084 259 2. 4132998 292 2.465 3828 
2.3 560259 26024149733 293 2.4623980 
2.3579348 261 2 4166405 294 2.4683472 
2.359835 1 26224183012 295 2.458220 
2.3617278 | 263 24199557 295 2.4712917 
2.36361 20 264 2 4216039 297 24727564 
23654880 265 2.423 2459 298 24742163 
2.36735 59 266 [2.4248 16| 299 '2.4756712 
2.3692159 1 267[2.4265113 300 2.4771212 
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MN. |Logarith. IV. L. | | N. . 25 
2.478665 334 2. 5237465 757 2. 5645661 
2. 4800069 33525250448] 368 2.5658478 
2.48 14426 3362˙5263393 369 2.5670264 
2.48 28736 33725276299] | 370 2.568 2017 
2.4842998 338 [225289107 371, 2 5693739 
2.4857214 23925301997 | 3722. 2.5705429 
2.4871384 34025314789 373 :2-5717088 
2.488550 | 341|2:5327544| | 374 25728716 
2.489985 34225340261] 375 2.5740313 
2.491361) 343 [25352941] | 375 25751878 
2.4 927604 344 2.5365 584 377 (2-5763413 
2.4941546 345 2.5378 191] | 378 12.5774918 
2.4955443 346 2.5390761 379 [2.5786392 
2.4969296| | 347 2.5403 29 380 [2.5797 836 
2.4983105 343 [2*5415792 281 2.580920 
2.49 96871 349 2.5428254 | 382 2.5820634 
2.5010593 350 (2. 5440680 | 383 2.583 1988 
2. 5024271 352.5452071 3842 5842312 
2. 5037907 352 [2.5455427 385 [2.585 4657 
2.5051500 353 2.547770 3862.5865873 
— — — — ä . — 
2. 506 5050 35402 — 387 2.587710 
2.5073559] | 355 [2-5502283 388 [2.5588317 
2.509 2025 3562.554500 389 2.589996 
324 2 357 7 — | 390 [2. ug 
2.511 4 2. 0 112.5921 
Lee 
326 251321760 592.5550944 39212.5932861 
32725145477 302.5563025 393 2.5943925 
312.5158738 612.5575072 3942.594962 
329 [2-5171959 622.5587086 395 [2.59659g71} 
330 [2-< 5185139 363 2.559900 296 a. 5976952 
5 — — — — — — 
221 2.5199280 364 2.5611014 | 397 25987905 
| 232 [2.5211351 265 [2-5622929 398 [2.5998831 
333 [2-5224442| | 366 2.5634811[ | 399 12.0009729 
334 \2-5237465 367 2.5646661 400 [26020600 
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Logarith| | N. |Logarith| N. |Logarith 
2.6031444 | |} 434 [2,6374897 457 [2.6692169 
. 435 fa. 6384893 468 2.702458 
2.605 050 4.36 [2.6394865 459 [246711728 
2.6063814 437 (2-6404814 470 [26720979 
2.6074550 438 bene. 471 2.67 30209 
2.60 85 260 439 2.642464 5 472 2.6739420 
2.095944 440 2.6434527 473 12.6748611 
2.510660 2 | 441 J2.6444386 474 [2+6757783 
2.6117233 442 12.6454223 475 [2.6766936 
2.6127839 443 2.646 4037 476 2.677606 

— — = — a. — — ; —_—_ 
2.6139418 444 2.64738 30 477 026785184 
2.6145972| | 445 [2.6483600 478 2.6794279 
2.6159500] | 446[2.5493349] | 479 [2.6303355 
2. 6170093 447 12-£503075 480 2.68 12412 
2.6 180481 | 448 2.£512780| | 481 [2.6821451 
— 1 — * 1—ů— | — 
2.61909 333 449.6522463] 4822.68 20470 
2.201360 | 450[2.6532125 433 [2.6239471 
2.6211763 451 [2-654 1765 484 [2.6848454 
2-6222140 4521246551384 485 [26857417 
2.6232493 453 e e 486 [2.6865363 
2.6242321| 454 2.65705 58 487 2.6875 290 
2.8253124 | 455 [2-6580114 488 [2.6884198 
2.6263404 456 [2.6589648 489 [2.689 3089 
2:-5273659 457 2.6599162 490 [2.6901961 
2.628388 458 [2.6608655 | | 491 [2-6g10815 
2.6294096 459 02.6618127 49225919651 
26304279 460 2.627578 4932.692869 
2.6314438 4612.56 27009 494 [2-6937269 
2.6324573 462[2.6646420} | 495 [2.69460$2 
2.633 4685 463 2.6655 810 496 2.6954817 
431 2.6344773 464 2.6665 80 497 2.6963 564 
2.6354837 4651240674529] | 498 (z.6972293 
2.6364879 466126683559 499 2.698005 
2.627497 46712.6693169 500 [2.6989700 
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N. Logarith N. Logarith N. |Logarith 
En — — —ũ— 1 — — | p 8 8 8 
01 [2.6998 377 534 [27275413 56712753583 
| 302 (2,7007037 535 [2.7283538 56812.7543483 
503 2.705680 | 536.7291649 SEg [247551123 
504 2.7024305 537 [2.7299743 570027558748 
| 505 2.703291 538.73 78 | 571 2-7 566361 
A. 4 27 88 212.757 960 
6 2.704 1506 5391273158 $7212.7573 
50 |2.7050080 540 [2.734393 573[2-7581546 
| 508 2.705863) | 54127331973] | 57412-75392 1g 
509 2.7067 178 5422.73 39993 5752.759567 
$10/2-7075702| | 543[2.7347998| | 57627604225 
2.7084209 544 [2 7355939 577 (2-76011758 
512 2502700 545 [2-7303965 578 2:7619278 
2-7101174 54627371920 579 brag t- 
514 [247199631 $47 2.7379873 585[2+7 634250 
2.7 18072 548 2.738786 581 — 
2 $69 | 7649 230 
16 27126497 | | 549 [2-7395723| | 582127 
— 2.7134905 550 27403627 583 2761008 
518 2.7143 298 551 2.7411516 $504 706419 
519 [2-7151674 55 212-7419391 585 (2.7 74559 
52002. 50033 5530274272510 586 2.767 976 
Jour 2.716377 654 [2.7435098 587 762620 
52227176705 555 [27442930 5838 [2,7093773 
622 [2.7195017 556 [2.7450748 589 72089 
524 1193313] 557.7458552 590 2.770 = 
525 -* ©1593 658 [2.74606 342 5912.7715875 
54 Si 4 8 e 2221 
526272098570 | 5592.7474118] | 59212-7723217 
— 2.7218 106 560 2.748 1880 593 207730547 
52827226339 56102.7489629 59427737864 
529 [27234557 5622.7497363 595 27745008 
| 539 (#7242759 563 2.7 505084 596 [2.77 58403 
531 [2:7250945 564 [2-75 £2791 597 (2-7759743 
532 27259116 365.7520484 | 598 2,7 767012 
632 [2.7257272 5662.75 28164 599 2.777428 
8242.727643 467 [2:7525831 800222281212 
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600 A Table of Logart 
N. [Logarith.| | N.|Logarith., | N. Logarith. 
601 2-7783745, 634 2.802039; | 667 2.8 24125 
602 2.779595 635 2.80277 37 668 2.824776: 
603 2.7803 173 636 [23034571 679 (2.8254261 
504 2.781035 | 637 [3941394] | 970 12.8260718 
60s [2-7817554 638 2.8048207 6712.826722 
6062.78 24726 620 [2.805 e | 67212 $2736, 3 
607 27831887 2 2. 8061800 6732.828015 
5082.78 39036 | 6412.806858 674½.8286595 
509 7845173 64212. 80753 50 675 2.8 293038 
6102.785329 643 2.8032110| | 676 [2.8299467 
511 2.78604 12 644 2. 8088859 677 z. 8305887 
512 2.78676144 64528095597 578.8312297 
613 2.7874605 646 2.8102325 679 2.821869$ 
614 2.7881684 647 [23109043 680 2.82508, 
615 2.7888751 648128115750 681]2.8331471 
— — - — mm. — co 
616 2.7 895 807 649 28122447 682 2. 8337844 
617 . 7902852 650128129134 683 [2.5344207 
618 02.790988 652.8135810 (6848350561 
519 2.75 15908 6528142476 | 585 [2.835596 
620 2.79239 17 652 [248149132 656 [2.8363241 
621 [2-7930946| | 654 [2-8155777| | 6371-32" 9567 
622|2-7937904 655 [2.3162413 688 [2.8375384 
6232 7944380 656 [2.8169038 689 2 8282192 
62427951846 | 657 [2.8175654 690 [2 8588491 
625 [2.7958800 658 2.8182259 691 [2 8394 
62612-7965 744 659 [2-8188854 69 25401063 
627.7972675 660 [2.8195439 693 [2.549733z 
62812.7979596 661 |2.8202015 6942.841395 
62927986506 662 2.8 208580 | 695 25419848 
6302.799340 66312.8215135 962 842699 | 
6312. 8000294 66412.8221681 697 2.843232 
6322.800711] | 6652.3 228216 65k [2 843865. 
633 2.8014037 66612-8234742 | 599.8444772 
634 2.8020893 | | 66712.8241258} 7200 2.8450980 
B 2 700 
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700 A Table of Logarithms. 
N. Logarith. NV. Logarith. N. |Logarith, 
— > — —— — — 1 —— 
701]2 8457180] 734.8656961 767 2.884794 
702 [2.8463371 735 [2.8662373 768 12.885 3612 
703 2. 8469553 | 736 [2.8558778 769 2.88 59263 
704 2.8475727 737 2.867467 5 770 fa. 8864 
705 2.848 1891 738 [2.86805 64 77112.8870544 
706 2.848 8047 729 2.86864 44 77212.387617} 
707 [2.35494194 740 [2.8692317 773 [2.8881795 
708 [2.3500333 741 |2.8698182 774 12.8887410 
70g a. 8506462 | 742 fz. 8704039 | 77512-3893017 
71012.3512583] | 7432 8709888 | 776 2.389861) 
711 2.85 18896 744 2.5715729 | 777 2.3904210 
71212.9524800] | 74512 87215632 | 77$12.8909796 
712 [2.85308g5 746 28727388 779 42.8915375 
7142.856982 7472. 8733206 780 [2.8920946 
715.854 3060 74812.8739016 78112.8926510 
— —— — ———__  < | 
| 71% 2.8549130 749 2.87448 18 
7˙7 2.8555 191 750 2.8750613 
712.8561244 751 2.875 6399 
719 28567289 752 [2.8762178 
720 [2 8573325 | | 75312-9767950 
— . — —— * 
7210.857953 754.8773713 782.8959747 
722028585372 | 755 28779469 788 [2 8965262 
723.8691383 75612.3785218] 789 z. 897 0 
72428597388 [757870969 790.8976271 
725 z. 8603350 758 R. 8796692 791 2.898 1765 
K — 1 — — 
7262.869936 759 (2.389024 18 792.8987252 
7272.86 5244 760 2. 9808138 793 a. 8992732 
7282 8621214 761128213847 794 2.899 8205 
729 2.862727 76212.8819550 795 2. 9003671 
730 2. 8633229 763 [2.8825 245 796 2. 
| 731j2.3639174| 764 8820934 
7232 [2.8645111 755 [2.8836614 
| 733 2 865 1040 766 2. 8842288 
724 2. 8666061 | 76712 8847044 o [2 0520990 
| | 800 
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_ A Table of Tru 
INS arith.] [. Logarith V. |Logarith. 
301 2. 90363251 | 834 2.9211660 867 2.9380191 
902 2.904 1744 83529216865 868 2538379 
803 2. 9047155 836 2.9222063 869 2.939019 
804 2.905 25 60 837 29227254 870 29395192 
805 2.9957959 338 2.922440 | 871 [2 9400181 | 
806 29063350 339 2.9237620 872 2.9405 16 gf 
807 2. 9068735 840 29242793 873 12.9410142 
808 2.907414 84102 9247960 874029415114 
309 2. 9099485 [842.9252121 875294200 
b 2.90848 50 | 84329258276 876 29425041 
$11 2.9090 208 844 29263424 87729429976 
912.5095560 | 845/9268567 87829434945 
813 2.9100905 84629273704 879 
974 9106244 | 847 [2 9278834 880 2.9444527 
8175 91115760 | $48 [2.9283958 $81 — | 
— — —— oo — . | 
516029718901 4902 5289 | 882]2.9454685| 
$17 [2.9122220 850.2 9294189 | | 8832.945967 
8182.9127533 851.9299296 8842.946423 
31929132839 85202 9204396 $85 [2.9469433 
820 [2.9138138] | $53[2.9309490| 886 29474337 
$21 [2.9143431 | 8542.93 14579 387 2.9479 286 
322 29148718 | $55 2.92 196651 $88 2.9484130| 
823 29153998 85629324738 8892.94 89018 
824.9159272 857 [2 9329808 890 |2.9493900 | 
32529164525] | 558 2.9334873 891 [2.9498777 
826 29169800 859 2 9239932 | 892 29503648 
8272.917505 5 802.9344984 $93 2.9508514 
828 2. 9180303 | 861029350021 89429513373 
92909185545 8622933507 8959518 8230 
$3012.9190781 | 8632 9350108 | 596 — 
83129196010 f 86429365137 897 29527924 
33229201233 865|2.9370161 $9812.95 32703 | 
$33|2.9206450} | 86629375179 899 12.9537597 
$:4|2.9211660 $67 29280191 900 2.914225 
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A Table of Logarithms. 


A. Logarith. | NV. Logarith.] N. |Logarith, 
| gol 47248 93412.9793469 967 2.98 5426 
— 3338 93529708116 968 29858753 
903 2 9556877 936029712758 959 29863238 
150429561684 93729717296 970 fz. 986771) 
905.9556486 938 29722028 971 [2.9872192 
90629571282 939029726656 | 972 2987666; 
90729576973 940 2.731278 | 973 9381128 
190829580858 941 29735896 974 |2 93855 8g 
909 29585639 422.9740509 975 z. 9890046 
| g910[2 9592414 942/2.9745117| | 9765 [2.9594498 
191129595184] 442.9749720 | 977 [2-9 393946 
91212.95999458 945!2.9754318| | 978 |2.9903388 
| 913 2.9604.708 94627758911 979 29907827 
1914 2. 9609462 947;2.9763500 980 [2.9912261 
| 975 2.96 14211 9482.976808 3 981 29916690 
916 [2.961895 5 949 2.9772662| "082 2.9921115 
917 [2.9623693 95012.9777236; | 983 [2.9925535 
918 [2.962427 95112.9781805 984 [2.9929951 
1919296331 952029786369 | 985 29934262 
| 920 [2.9637878| | 953]2.9799929 | | 986 — 38769 
192125642596 | 95 29795484 937 99943171 
922 2.9647 309 | 95512.9800034 | 588 29947569 
92329652017] | 956[2.9804579! | 989 29951963 
924 |2 9656720 95712.9809119 990 (12:9956352 
192529661417 958029813655 991 29960736 
— 1422 — n e — — 1 — — — 
926 2.9666 110 959.9818188 992 29965117 
9272.970797 962.9822712 | 993 29969492 
928 2 9675480 | 96112.9927234 994 [2.997 3364 
929 2.9680157 962]2.9931751 995 29978231 
930 [2.9684829 96312.9836263 996 2.9982593 
66 — — — — 1—— | — — u— . 
931 [2.9639497 | 964/9840770 | 997 29986952 
932 [29694159] | 86529845273 | 998 |2.9991305 
93329598816 | 9652.9849771 999 [2.9995655 
942.9703469 96712 9854265 Vo [3 000900@ 
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[000 

N. [Logarich| | N. |Logarith| N. [Logarith 
— — — | SY 

1001 3 10343.0145205 1067130281614 
1002 3. 008677] [1035 [3-0149403] 10683. 02857 2 
1003 3.001 3009 1036 3.01 53597 10693 289777 
1004 [3.0017337 1037 [3.0157787 107013.0293838 
10053. 021661] [r038[3.0161973] [107 -[3-02973g5 
1005 3. 0259800 [1039|3.0166155 107230301948 
1007 13»0030295 104C[3.0170333 1073 30305997 
1028 3. 0034605 104130174507 1074.03 10943 
1005 3.038912 104230178677 10753. 0314085 
1010 3.043214] 0433.018284 1076030318123 
1011 3.0047511 10443. 0187005 1077 3,0322157 
1012 3.005 1805 r045 [3.0191 163 1078 [3.0326188 
1013 [3-0056094 | [1046[3.,0195317 | 1079030330214 
1014 [3-0060379 1047 3.0199467 1080 13.033423 
1015 3.064660 1045 30203613 [1081 3.033829 
101630068937 1049 [13.0207755 1052 30342273 
10173. 0073 209 105013021 1893 1055 3.0346284 
1018 3.077478 105 143.0216027 1084 3.5350293 
1019 [3.0081742 | [1052[3.9220157 os 5 3.0354 297 
1020 3.0086002 1053[3.0224284| 1086] 3.0358:98 
1021 [3.9090257 1054.022846 1195; | 3.0362295 
1022 20094509 | 1055 3.02325 24 088 2-036C289 
1023 3.098756 [1056[3.0236639 593.0370279 
1024 3. 0102999 1557 13.0240750 159 '| 30374765 
1025 30107239 105813.0244857 ' 091 [3+0378247 
1026[3-0111474 | 1059 3.248960 5-92]: 0352276 
1027 [3.0115704| [10603 0253059 09330386201 
1028 3.0119931 106130257154 1034 13. 0390173 
1029 3.0124154 3 30261245 I0.513 0394141 
1050[3.0123372 1063 [2.0265333} 96 30398105 
103 103.0132387 1064 2.269416 12G7 | 3.04.02066 
1032 [3+0126797 1065 [3.027 3495 1099 | 400023 
1032 3.0141000 1066 [3.0277572 [099 [3.0409977 
1024 [3.0145205 | 1067 3.028 1644 1104 [2.041927 
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— Table of Logarithms. 


1100 
N. L FN. |Logarish N | Logarith 
Ii | 716 2-0670708 
3-0417873 [1134 3-0546130 1167 [3-06707 
40431818 11125 3-0549940 1168 [3.067442 
3.042575 [£135 [3-0553783] 159 [30675145 
70425651 1137 3.055704 1170 3.068 1859 
8.042323 1138 3-0561423 1171.885765 
| — — — — — 
0437551 (1139 3.056623 1172 3.689276 
9 1140 3045996 1173 3. 0692950 
3.044538 [1141 [3-0572356| [1174 |3 0696681 
3. 0449315 1142 3.057 6661 1175 [3.0700379 
3-045 3230 1143 3.058042 1176 [3.070407} 
Han „ Ne 
30457140 1144 3.05 34260 1177 3.070776 
a0 1145 3,0588055 117830711453 
3.046495 2 148 3.0591846 [1179 3.0715138 
3468852 1143.595634 1180 5. 7 18820 
9472749 1148 3.099419 1181 7295 
0 6642 1149 3.0603 200 118 213.0726175 
—— 1150 3.0606978| 11833. 0729847 
30484418 [ings 6.561073] 11843572354) 
3.048621 1152 30614525 [1185 [340737153 
3. 0492180 153 30618293 1186 3.0740847 
1121 [3.0496056 | [1354 [30622058 | [1187 [3-0744597 
1122 30499938 1155 3: 0625820 1188 [3.748164 
1123 3·.0503797 11155 30629578 | 1189 30751818 
1124 3.007663 1157 [3-0633334] 119% 30755470 
1125 3.0511525 1158 [3.0637085 1191 759115 
1126 3.051 384 1159 3.06408 34 1192 3.0762762 
1127 — r160 3.06445 80 1193 3.076404 
112839522091 1613.064822 1194 [3-0770043 
i129 3.052699] (116213-065 2061 1195 [3-0773679 
1130 [3-0530784| {1163 2.655797 19635777312 
1 5 isl 80941 
1131 42,0534626 (164 [3.26595 3O 1197 [3407 
11432 20538464 116503 0020048 1198 30724500 
11132 [3.0542299 116613.26669 5| [11991397 r 
1134 [3-0545130 [1167 | 2.0570708 1200[3*0 791 2 
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I; 200 A Table of Logarithms. 
N. |Logaruh| | N. [grit | N. |Logarith 
1201[3-0795430| 1234 [3-0913151 | [1267 [391027766 
1202 [3.0799945 | [1235 [3-091666g | 11208 3.1031192 
1203 [3,.0802656| 1236 [3.0920185 | 1269 (3-1034616 
1204 3.806265 [1237 [3-2923697] [1270 [3-1038037]. 
1205 [3.0809870 1238 |3.0927206 I271 31041455 
— — — 12 ö as 
1206 [3-0813473] [1239 |3-0930713] [1272 3.104487. 
1207 3.08 17073 240 [30934217] (1273 31048284 
1298 . 08 20669 1241 [3.0937718] [1274 [3.105 16gg 
125g [30824263 1242 3.0941216 1275 [3.1055122 
210308278540 [1243 j3 0944711} [1276 [3.1053507 
1211 3-09831441 | 244 [2.0948204 1277 3. 1061909 
1212 3. 0835026] [1245 3,0951693 1278 3.1065 08 
1213 [3.08 38608 1246 3.095 5180 1279 3-1068705 
121435842187] 1247 3.095864 1280 3. 1072100 
1215 3.845763] [1248 3.0962146 128131075491 
1216 40349336 1249 3-0965624 1282 3. 1078880 
1217 3.085 2906] 1250 3.969100] [1283 3.108 2266 
1218 3.08 564731 11251 [3-0972572 1284 3.108 5650 
1219 [3.0560037 | 125230976043 1285 [3.1089031 
1220 [20863598 | 1253 3.997951 1286 [3 1092410 
1221 3.9967156 1254 3.982975 1287 [3.1095785 
1222 3.087012] 125530986437 1288 3.10991 59 
1223 [3-0874264 | 12563 0989895 128; [3-1102539 
1224 [3-0877814 | [1257 3.93353] [1290 [3-1105597 
1225 [3-0881361 | [1258 |3,0996806] 1291 31109262 
1226 30884905 1259 3. 1000259 1292 [3.1112625 
227 30888446 126803. 1003705] [1293 31115985 
228 308919841 126131007151 129431119342 
229 .—95519 1262031010593 1295 3. 1122698 
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N. [Logarith | | N. |Logaris — — 
22343 a 
IE [2233 3349277 ſa 227758245 
220213.342 - | 1223613-34947t 227013-3560259 
Renn frogs 2000 2271 [3-3562171 
2204 434300 5 2238 13.3498601 7 _ 
2205 [3-34340 — «ar [2272|3-3564083 
12 2 3.3500 L 6 994 
2207 3.34380 l 2241 33504419 2275 3.359814 
2208 3.343999 124233506356 = 4 3+3571723 
2209 [3-3441957 2243 3.3508 293 7 
2210 [3 3443923 N 2 2277 3.357363 1 
ens. Fenn 5 3.351022 . 7 
2211 3.344588) bw 343512163 | 4 12 77445 
7133.349814 2247 [3-3516031 228113˙3581253 
ieee eee Dinky —} 
2215 [3+3453737 ELLE 5 - [2282 3-3583156 
2216 [3-345 5698 22613 2521825 — 44551 | 
2217 13-3457057 2251 2121 2285 [343588862 
221 DI000091 2252 33525008 22863 3590762 
2219 13. ' 3-353 | — 1 
2220 23463530 * 2 [2287 3+-2592662 
[1221 [3.2465486| [225433529539 2288 [3-3594560 
[£221 [3.34054 2255 3˙3531465 22839 |3-3596458 
1223 6.346534 2333 33533393 | 2290.558355 
2223 [3-346939 2257 3'3535316 2291 [3-3600251 
122433471348 2258 33537239 Bikers — 
7225 [3-347 3300 n 3.3602146 
— 2 [2259 3.3539 . 3 
an a] ag pug) hap lacy 
2227 13. 2261 3˙3 2295 3.360782) 
2228 3.3479 132 3544926 
2229 4.346110 — ego Rage 33609719 
— 3488895 — 3.355068 — —— 
2232 18887, | 2266 33552599 2300 33617278 f 
2233 3·34 8 5 2267 3-3554515 23004 
D 2 
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2400 A Table of Logarithms. | 
N. [Logarith' * Logarith| | N. |Logarith 
— _ —— | — — —— — — 
23013.3619166 2334 3.368 10081 2367 3.274983 
2302133621053) 2335336828691 2368.374387 
2303[3.3622939] 2336.36 84728] 2369 3.374565 
2304336248251 233733686587] 237033747483 
2305 3.326709 2338.368844 2370 3+3749316 
2306 [3.3628593] 2339⸗3.3 590302 237213.3751147 
2307 3. 3630476] [2340]3.3692159] 1237313 3752977 
2308 ;. 3632258 [2341]3.3094014 2374 |3+3754807 
2309 [3.3634239 | [2342]3-369585g9 | [2375 [353756636 
2310 [2.3636120} [2343]3-3697723] 276 343755454 
2311 [2.3637999| [234413-3699576] [2377 3,3760292 
2312 [3+36398378 234533701420 2378 33762118 
2313 3.36417 56 2346 3.327032 80 2379133763944 
2314 [3-3643633] 2347 3.3705131] [2350343765769 
2315 3. 645510 2348 3.370698 2381 [3-3767594 
2316 3.3647286 2349 3.3708 830 2382.3769418 
2317 3·3649260 2350 3.371079 23555˙3771240 
2318 [3-3651134 | 2351.371252] 2358433772862 
2319 [3-3553007 | [235213-3714373 2385|3-3774884 
2320 03.36 54880 [2353 3-3716219 2386] 3+3770704 
2321 [3-3655751 [235413.3718065 | [2387] 3-3778524 
2322 [3-3653622] [2355[3.3719909] [2385] 3-3750343 
2323 [3*3660452 235613.3721753 2389133782161 
2324 [3-3662361 | [235713-3723596] [239<13-3783979 
2325 [3-3664230| [2358133725438] [239113-3785756 
22263 3666097 2359 3.3727279 2392033787612 
2327 3.3667 964] [235013.3729120] 2393 3.3789427 
2328[3-3669830 | 1236113 3730960} 12354 [33791241 
232913-3671695 | 1236213.3732799 2295 [33793055 
2330133673559] 12353[3-3734637 239633794868 

3 3 — — 1 — on 
233113.3675423| [2304133736475 2297 [3.376680 
233213-3677 285 2365 [33733311 2398 [3.3798492 
233313-3579147 | [236613+3740147 2399 [3.3500302 
2334[3.3631003Þ [12367 [3-3741983] 2400 [3.3802112 
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2 Table of  Logartthms. 22 2] 


N. |Logarith| N. |Logarith) | N. |Logarith 
—— — — — —ů— — . — 
2401 |3.3803922| 12434[3,3863206| [2467 3.292191 
249213-3305730 12435|3.3864990] [2468 |3.3923452 
2403 [3-4807535 2430[:+3866773 246933925211 
2404.209345 243713-3868455| 2470 [3-3926959 
240533811151] 24383.38 70337] 247.2928727 
— nc Mp [— — 
2406 3.38 12956 24393.3872118 2472 3.393048 5 
2407 3.38 1470 2440 3.3873898 247333932241 
2408338163565 f24413.3875678 (247433932997 
2409 3:38 183680 2442 3.3877457 247513-3935752 
2410 j3-3820170| [2443133579235 24763. 2937506 
241133321972 244433881012 1247713-3933260 
2412033823773 244533882789 24783.3941013 
2413 [3-3325573) 2446.388456 2479 .3942765 
241433827373 2447 3.3886340 2480 3.394457 
2415 (3-3829171 24483.3888114 248 13.394268 
2416 3.38 30969 2449 3.3889888 24823.3948018 
241733832766 2450[3-3591661 fJ2483/3.3949767 
2418 [3-38 34563 2451 |3+3993433 2484[3.3951516 
2419 [3-3836359| |3452]3-3595295 | [2485 [3-2953264 
2420 |3-3838154| (2453[3+3595975 — 3955011 
2421 [3-3839948 | 2454 3.389874 [2497 [303956758 
2422133541741 2455 |3+3900515| 2488 [3,295 $504 
2423 [3:3843534| f24563.3 9022844 [2459 13.3960249 
2424 13-3845326 | [2457 3.3904 52 [|245013.396: 993 
2425 (3-3847117| [2455[3.3905819] [249113-3953737 
— 2 — [—— — — — 
24 263.3848908 24593. 3907585] 2492 ;.3965480 
2427 3.38 50598 2460[3+3909351| 249333967223 
242833852487 246113.3911116 2494 |3-3968964 
242913-3854275| [246213.39128801 [2495 [3.3970705 
2430[3-3356063] Þ246313-3914644| 2496 [3-3972446 
2431[3-3857850| 2464033916407 | [2497 3.397485 
2432|3-33859636 | f24653.3918169] [2498 [343975924 
293313-3961421 246613-3919931| [2499 [3-3977652 
243413- 3863206] [246713-3921691} 2500.282724 
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A 1 -ble of Logarit ins. 


| 


2 
N. Logarith N. N. \Logarith N. | Logarith| 
(2501 3-3981137 | 2534 3-4038066 2567 3-4094259 | 
(2502 3.258267 253534039780] (256803.40959 30 
2503 3.398408 [253613-4241492] 25690249764 
2504 3.39863434 253784043205 [257<13-4999331] 
2505 3. 3988077 2538 3. 4044916 2571134101021 
[2506 3.39898 11 12539 34046627 257234102710 
2507 3.399 1543 25404048337 (257313-4104398 
2508 3.393275 2541 [34050047 2574|3-4106085 
250g 3. 3995007 2542 [3-4051755} (257534107772 
2510 3.3996737 [7543 [3-4953464 2576]3-4199459} 
| 2 4111 144 
251113-3998467| [2544 34955171 37713 
<5 jp 3.40001 96 2545 3-4056878 25783-41128 29 
251334001925 254624058584 5793˙4114513 
25143. 4003653 [2547 B- 4099 [258913-4216197 
32515 4996-49 254813.4961994} 12581 3-4117880 
2516 2.4007 106 2549 [34063698 2582 34119562 
2517 3. 4008832 25 503.4065402 2583 24121244 
2518 3.40105537 2551.406105 258434122925 
251913 . 25523. 4068807 2585 3.412465 
520 ;. 4014005 2553 3.407508 2386-426285 | 
[2521 [3-4915728 25843. 072209 2587 24137840 
2522 3.407451] 255534073909 * 3-4129643 
2523 |3.4619173] 2556 3-407 5608} 2589 2222 
(2524 3.40 20893 25574077307 12599 [3-4132999 | 
2525 [344022614] 2558 3-4079005 2591 [3+4133074 
252634524333 [2559 [34080703] [2592 [34136350 
2527 24026052 2560 [3.4082400 12593 3-41 38025 
2628 [3*4027771| [2561 [3-4u840964 [2594 [3-4139700}. 
2529 [3.4029488 256213.4085791 2595 13-4141374] 
[2530 [2-403 1205 256313 4087486 2596 — 
12931 3-4032921 HI 2597 13+4144719 
(2532[3.4934637] [2565 3.40874] 2598 34146391 
[2533 [3-4936352| 256513-4092567] 2599414 3 
12424 12.4" 28-6 7757 3.409425 91 J260C 42299 | 
F 8 . 2600 
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| :600 A Table of Logarithms. 
— . | — : . 
N. — N. |Logarith.| | N. Logarith. 
2601 [3-4151404| [2634 [3-4206158} 12667 3.426023 
2602 [3-41 53073 2635 3:4207306 [2668 13,4261858 
2603 [3-4154742} [2636 [3*$209454] [2669 3.42 63486 
2604 [3-41564104 [2637 [34211101 2670 34265113 
2605 [$-41 58077 2638 — 2 
— | | — _ — 
2606 [3.4159744 | [2639 ˙4214394] [2972 3.426830 
12607 2 2640 LD 2673 [2.4269990 
2608 [3.4163076 2E41 [3-4217684| (257434271614 
2609 13+4164741 264234219328 2675 3.427323 
1610 [3-4166405 | [2643 3-4 2676 ;.427486 
— —— —— — | 
251134168069 264434222614 2677 [3.4276484 
2512 [3-4169732 2645 [3-4224257 2678 3.4278 ice 
2613 [3-4171394] [-645 4225898] 2679.427972 
2514341732056 264734227539 2680 3.428134 
261534174717 2643 34229180 26813.428296 8 
.— — — — — | — _ | 
2616134176377 264934230820] 2682 3.42845 88 
12617 [3-417 $037 2650[3.4232459 26854286207 
2618 2.4179696 [265 1 [3-4234097 2684 3 4287825 
2619341813550 [2652134235735 268.4289443 
2620 3.4182013 265334237372 2656 3.429106 
1 — 1 2 — 1— 1 — 
262134184670 2654 — 2687 3.429267 
2622 [34186327 | [2655 [34249645 | [235 44293 
262334187982] [2656 [3-4242281 2689 ; 4295908 
262434189538] [2657 [3-4243916 | 690 [3442975 23 
2625 [3-4191293] [265813-4245550| [2991 [3 4299137 
262634192947 2659 34247183 | [269213 430751 
(2627 |3.4194601] [2660 ;. 4248816 2693 [344302364 | 
2628 [3.4196254 2661 [3:-4250449 2094 3.430297 
[2629 3.419796] [2662 3-4252080 | [2695 [3.4305 588 
$630 3.4199557 (2663 3-4253712 4307199 
— | — MO" | 
2631 |3-4201208 2654 3-4255342 2697 | ..43088cy 
2632 |3-4202859| [2665 [3-4256972 2695 |,.4310415 
2633 3-4204509 2666 13-4258601 2699 [3.431202g 
2634 [3-4206158] [2667 (3-4260230 | 12700 [34313538 
27 
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2700 | 
| M. 11. V. Legarutb. | N. Logar ithſ 
— . — — — — nw — — 
270134315246 [2734134367985 | [2767 3.44 20092 
2702343168531 (27353469573 2765 [3.4421661 
2703 3.431840 2736 [3.4271461 2769 [3.4423229 
12704 |5.4320067 2737 [34372748 | [277013.4424798 
12705 [3 4321673] 735 }3-4374334| 277 13.4426365 
| 3 tn abs oli. 
_— — 10 * = 
2706 34323278 273934375920 277213.4427932 
2707 |3-4324882 2740 13-4377506| [2773 [34429499 
[2728 [3.4326487 2741 13.43790990| 1|2774[3.4431065 
2709 3.43 28095 2742 3. 4380674] J27753.4432630 
2710 [3-4329693 2743 [3 4282258] [277613.4434195| 
2718 3.4331295 2744 13-4353541 2777 [3-4435759| 
2712 [3-4332897 745134385423 [2775[3.4437322 
2713 [3.4334499 2746 4387005 [277913 4438885 
2714342308874 4388587] fJ2780 34440448 
2715 3.433769 8 27484390167 (278134442010 
— — — | — Socom 1— — | ooo 
2716 [34339295] 427494391747 | 275213.444357t 
2717 [3-4340896| [275013-439 3327 278313 4445132 
2718 [3.4342494| |27511]3-4394906} Þ278413.4446692 
2719 [3.4344092| |2752[3.4396484| 2785.4448252 
2720 34345689] 2753 3. 4398062 2786 [3.449811 
— — — 2785 — 
27213 4347285 f27543.4399639] 2787 ß 4451370 
2722 3.4348881] 27553 4401216 [275813.4452528 
2723 [3-4350476| [2756 8.4402392 2759[3-4454485 
2724 [3.4352071 2757 |[3-4404368 2790 3.445042 
2725 3.453665 2758 6.4405943 f27913.4457598 
— . — ——ů— —1— — 
2726 3.4355258 275934407517 f 279234459154 
2727 [3.4356851 | 2760.44 12793 [3.4400709 
pre 34358444] |276113.4410664 
2729 [3.436003 5 276213.4412237 
2730 [3.436162 | 2763 3.4413 809 
2731 |3.4363217| 276434415380 [2797 [34496925 
(2732 |3.4364807 | [2765 |3.4415951] 27983 4455477 | 
273303 4356396 | 2766]3.4418522] 27993447029 
2734 34367985 | 12767\3.4420992] [280013.4471580 
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12800 A Table of Logarithms. 

N. Logarith, N. |\Logarith | N. |Logarith 
3 — * * | — — 
2801134473131 28 343.4523998 2367 [3.4574277 
2$02[3.4474581 | [2583513.4525531| [236813.4575791 
2$0313.4476231 283613.4527062| [2836913.4577305 
2804 [2.4477 789 233713.4525593 237013.4578819 | 
z805 [3.4479329 | [2838]3.4530124| [287113.4580332 
2306 03.4480877 1[283913-4531654] 2872134581844 
280734482424 [2840]3.4533183] [287313.4583356 
289813.4433971| 284134524712 [287413.4584867 | 
2809 3.4485517 28423.45326241 28753.4586378 
281013.4487063 284334537769 287634587889 
281113.4438608 2344 [3.4539296 2877 e 
1812 3.4490153 28453 4540823 2878 3.4590 908 
25133.4491697 (2846.442349 28793 4592417 
2814344932410 284.4543875 2880.493925 
26150153.44947844 2848/4545400 [2381 [3.4595433 
2816 14495 26 2849 34546924 2882 3.459 940 
2517 14497868 850 2.4543449 2883 3 4593446 
2818 [2.4499410| (2551 [3.4549972| [253413.4599953 
2319 13.4500951 | [2352 3.4551495 | [2335 [3.4601458 
28203 4502491 2853 13.4553018| 288634602963 
— Joo — — — — — 12 
2821034504031 2854 3.4554540 2887 3.404468 
2822 3.4505 570 285534556061] 1288834605972 
28233450006 2856.457582 288934597475 
2824 34508647 2857 34559102 2890 34608978 
2825034510184 | [285313.4560622 2891 34610481 
2826 34511721 285912.4552142 2892 34611983 
2827|3.4513258| [2860]3.4563660| 289334613484 
282813 4514794 286112.4565179| 289434614985 
282913.4516329 2362[3.4566696 2895 [3.4616486 
2$30[2.4517364| |2863[3.4568213| ,2896[3.4617986 
2831] 2.453 1286434569720 239714619485 
2832 34388225 2865.457246 28983 4620984 
2833345224660 (2866.457762 289934622482 
2834 3.422998 [286713.4574277 2929 13.4623985 
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A Table of Logarithms. 
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2900 

— - | - * arith, 
N. Ne |Logarith, N.|Logarith.| V. |Logarith | 

013.4626477 2934 [34674601 29 

— 7 cl 12935 3.467608 1 2968 3.47 24639 
2903 34628470 | 2936 3*4677560 2969 13.47 26102 
904 |3.4629966 | [2937 [34979039 | 976.4727364 
2905 [$.4631461 | [2938 [34630515] 12971 [3.47 29027 
2906 [32.4632956] 12939 3-4681996 | [297213 4730488 
2906 134632956} 11939 [3-4683473 | [2973 [3473194 
2908 [3-4625944 | [2341 [34684950] 17974 [3.47 33410, 
2909 [3-4637437 | 29423˙4686427 12975 3-4734870 
2910 [2-4638930 | (2943 [34537903 —. 3-47 36329 
— * — , — — 

2011 3.640422] 2944 3˙4689378 12977 34727780 
— — * 14 | 2945 3-469085 3 2978 [3.47 39247 
291 3 [3-4943405 2946 [3-4692327 2979 3.47405 
26 143.4644895 [2947 [34693807 | [2980 3.474216} 
2915 |3-4645386 | [2943 [34695275 2981 — 
016 : 3. 8 $213.4745076 
2016 [2.464787 | [2949 [3449965748 29 3.47 5 
— — 2950.498220 2993 34748 
[2915 5.465852] [2951 | +4699692] 298434747580 
2919 [34552341 295247011620 [2985 13.4749443 
2929 [2.455 252t 2953 | 44702634 2986 [3-47 50898 
12 213.4655316 2954 04105 2987 9-07 1208 
2922 (3.455580; | [2955 [34705575 | [2988 j3.475 3806 
2523 3-4658228 | 1295613-4797044 2989 [3 4755 259 
2924 3.465977 2957134708513 2990 þ3. 6756701 
2925 [3-4661255 | [295813-4799982 | 299.475 $164 
2926| 34562743 29594711430 2992 ; 

2927 [2-4664227| [2560 [3-4712917] [2993 3.47510 
(2928 j3.4665713 2961 [3:47 14354 299413 476251 
2929 3.4667 194 29623.4715851 2995 [3+4763968 
2930 ;. 4668676 2963 3-4717317| 2996 ; 4755418 
2921 (34670158 | 29644718782 [2997 [3.4756867 
12932 3-4671640 296534720247 2998 3.4768 316 
12933 13-4673121] [2966[;-4721711} 2999 3.4769765 
2934 13.4674601| 12967 [3-47231751 0013-427121: 
| — _— — A 
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3000 A Table of Logarithms. [ 
N. Lagarith | N. |Logerith. —j= L 
1091 3.472666 303434820136 [3067 34367138 
3002.477410) [3035 [3-4821587 | 306834868554 
3003 13-4775553] [z035[3-4823018| [306934869969 
3004 [3.4776999| [3937 [34324448] 13970 3.4871384 
3005 [34773445 | 3038 8.4825878 (3071.487278 
— — p — . 1 Gu 2 
30063. 4779890 [3039 5 4827307] 63072 3.484212 
2007 3.478 1334] 3040 3.482876 (3073 [34575626 
2008 3.4782778 304 103.4830164] 30743 4877039 
3009 3. 4784222 3042 3.4831592 0753.487841 
3010 4785665 3042 f 4833019 07834879863 
— 1 — ͥ— — — — — — — 
30113. 4787108] [3044 |3-4334446] 307734881275 
3012134788550] 3045.48 35873 6078 3.4882686 
3013 3.478999 1] 13094613 4837299] 6079 24884097 
2014 [3.4791432| 304734838725 [3030[3.4835507 
3015 [3.4792873| [304813.4840150] 1308113.5886g17] 
3016347943134 [3049[3-4841574| [3082[3.4888326 
3917 [3.4795753 305013.4342998| [3083 12.4839735 
3018 [3.4797192] [3051]3.4844422} [3084 [3.489114 
3019 [3.4798631 305213.4345845 | 308534892552 
5020 [3.4800069 3953 13-4847 268 3086 34893959 
— — — 3 — — — — — 
302103480150 | [3954 |3.48486g0| [3037 [34895 366 | 
13922 [3.480294 5 3055 45252 3088 34896773 
3023 |3.4804381 | 3056.5 4851533 [3089 [34598179 
3524 [3.4805818] [395713-4852954| [3990 [3.4899585 
3025 [3.4807254 | [3058 5 4854375| [3991[3.4900990 
3026 3.488689 3059 [3.4855795 | [3992]3-4902395 
3027 3.48 101244 [306013.4857214| [3093134907999 
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3921[3-59339563| [395413,5970367 | [3987 [3.6006462 
39223+5935976 | [3955 [3.5971465| [3953 [36007551 
3923 [3+5936153 3955[3:5972563] [3939 [3.6008640 
2924 [3-5937290 3957 13-5973660 3990 [3.6009729 
3925[3-593%397 | [3955 [3.5974758 | [3991 [3-6010817 
392613-5939503 3959 1[3.5975855 3992 [3.6011905 
2927 (3.594060g| [3y62[3.5976952] 3993 [3-6012993 
3928[3.5941715 356113.5978048| [3994 [3-6014080 
3929 3.59428 20 2962[3-5979145 | [3995 [3-6015168 
393013-5943925 3963 3.5980241 3990 3.6016255 
393113-59450zo| [396413.5981336] [3997 [36017341 
3932[3-5946135] [3$65[3-5982432] 3998 3.6018428 
3933 [3-5947235] 393.5983527 [39993 6019514 
2934 [3-5948344 3967 [3.5984522] [4000]3.6020600 
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4000 A Table of Logarithms. 

V. |Logarith, . |Logarith, | N. |Logarith 
—— — we — OS * — — 
400 103.6021685 4034 3.5057359 [4067 3.6092742 
4002 |3.6022771 4035 J3.605 8435 4068 3.609 3809 
4003 3.60238 56 [14936 3.059512 4059 3.694879 
4004 3.024941 [4937 |3.6260587 | 4070 8.095944 
4005 [3.602625 4938 [3.6061663 4071 13.9097011 
4006 3.5027 109 4039 3.062738 4072 3. 6098078 
4007 3.6028 193 4040 3.063814 14073 3 6299144 
400836029277 4041 [3.6064888 4074 [3.6100210 
4009 3 6030361 45423.5065963 4075 [3-0101276 
401013.6031444 | [4942 (3.6567037 | (4076 3.6102342 

— — — — — | 7— — 
40113.6032527 4044 3.6068 1110 [4077 26103407 

401213.603 2609 4945 13 6069 185 4278 [3-6104472 

4013 [3.6034692| j4046 [3.6070259| 14979 [3-61055 37 

4914 [2.6035774 4947 3.6071332 4080 [3-6106602 

4915 3.60368 55 [4048 [3.6072405| [4081 [3.6107666 

— — _ — — — ——__—— — — — 

4016 13.6037937 | 4949 [3-6073478| [4082[3-$108730 

4917 [3.602901 8 4050 3.60745 5 4282 3.6109794 

4018 3. 6040099 405 143.6075622 4084 3.61 10857 

4019 3. 5041180] [4052 13.6076694 4085 [3.6111921 
4020 3. 04 22610 4053 13.6077766] 1408613.61 12984 

402113.6043 341 4054 [3.60788 37 408713-6114046 

40223. 6044421 4055 [3.607990g| [4088 13-6115109 

492313.,6045500] 40563 6980979 | [498g 3.611171 

4224 |3 6046580] 4057 3.508 2050 [4090[3-6117233 

4025 13.6047659 4058 3 6083120 [4091[3-51152g5 

40263. 50487388 4059 35084199] 4092.6119356 

4927 3.60498 160 [406-13 6085260 1093 [3-9120417 

4028 3 6050895 406 13.560863 30 [4094 13.6121478 

4029 3.605 1973 406213.6037399 4095 [3.5122539 

4530 [3.605 2050 4063 3.608 8468 4096 3.123599 

403103.6054128 4064 3.689537 4097 [3.61 24660 

403203 605 5 205 4065 3. 60906051 ſao 983.6125720 
40333.6056282 4066 3.691674 4099 3.6126779 

40 2413.57 35 [4067 . % 27424 [410913.6127839 

. 4100 


— —— 


| 
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A Table of Logarithms. 


LN |Logarith. N. |Logarith} | N. |Logarith, 
1 1 om — —— — — . — 
4101 |3.61253g8 413436163705 [4167 |3.6198235 
[4112 [3.6129957 | 14135 2.6164755 4168 13.6199277 
4102 [3.6131015 4136j3.6165895 416913 6200319 
4104 [3.6132073 413736166865 417013 6201360 
4106 [3.6133132] (4138 3.516705 14171 36202402, 
„ — ——c I — 1 1— — — — — 
1106ʃ3.61341890 4139 61689544 417236203443 
— —— 41403 6170003 [4173 36204484 
4108 3.613634 414136171052] 41743 6205524 
4109 (3.6137351 | 4142.617201 14175 3.6206565 
411013.6138418 | [4143[3.6173149] 476.6207505 
1 1— — — 2 — — 4 — — 
own .61741 4177 |[3.6208645 
4111[3.6139475 4144 [3.0174197 
1112(3.6149531 | 414536175245] [41783.6209654 
411336141587 14613 6176293 4179 3.6210724 
[41 14 [2.614 2643 147 3.6177340 4180 7 = 
4115|3.6143698 4148 — + ue 
[4116 .61 414913 6175434 41823 6213840 
* 38717555 4150 03.618048 418313.6214579 
4118 2.6146853 415136181527 [4184[3.6215917 
4119036147918 41523.6182573] 4185636216955 
41203 6148972 415313.6183619] 4186ʃ3.6217992 
jm — — — | — — — —— — 
1543.6184665 4187 |3 62790 
2 ple: "6185710 4188 13.6220067 
4123[2.6152133 415612 6186755 4189 |2 6221104 
14124 2.6153187 $157 6187800 4190 3.222140 
14125 36154240 4158 3.6188845 419113.6223177 
— cc | a —j— — tt Hs | —— — — 
| 6224213 
126 3.6155 292 1159 3.6189889 419213 
— dmg: 116002.6190933 4193 6225247 
412836157397] 4161 36191977 4194 [3.622628 
412913.5155449 4162 __—_ pe a 
4130 en 4163 — gon 3. * 
| 197 [3.5239390 
13103.6160552 11643 6195107] (419 
— — 4165|3.6196150 419803 6230424 
4133 [3.6162654 4166 3.6197193, 419913.6231459 
412413,6163705| 1416713.61982351 14200 13.0232493 | 
[= | | 
= 4200] 
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4200 A Table of Legarithms, 
N. Logarith N. Logarith N. |Logartth 
4201 3.6233527 4234 3.6265 509 ' 142767 3.6301 226 
4202 3.623450 4235 3.6268 534 4268 3. 6302244 
20336234594 [4236 3-6269559 4269 [3-6303262 | 
20436236627 [42371[3-6270555| - [4270 [3-6304279 
4205 36237060 4238 [3 3-0271610 4271 13 3-6305296 
206 26238693 4239136272634 4272 |3-6306312 al 
14207 3.6239725 4249[3,.6273659] (4273 3-6307329 | 
4208 8 4241[3.6274633| 427436308345 
4209 3.6241) 424213.6275707| (4275.309361 
4210 26242“31 4243 3.627673 4276 6310377 
4211 [3-6243852| 442445277734] [4277 3-63 11392 
2123: 5244884 4245 3.6278777 4278 3.63 12408 
42133.62459151 4246.627980] [4279 .6313423 
421436246945 4247 3.62808 23 4280 3-6314438 | 
4215 [3-6247676| (4248 3-6281845 4281 3.631742 
1216|3-6249006| [4245 [3-6282867 (4282.53 16457 
4217 |3-6250036 4250[3.6283389| [4283[3-6317481 
4218 [3-625 1066 4251036284911 42843.63 18495 
4219 3.625 2095 (4252036285933 428 5.3.63 19508 
422036253124 4253 3.6286954 128603.6320522 
4223 [3-6254153 | 42543.628797 (4287 3.6321535 
4222 |3-6255182 | (4255 |z-6288996 428513.6322545 | 
4223 [36256211 | 1425613.5290016 4289 [3.6323560 | 
4224 [3.6257239| 142573-6291036| [429913.632457z 
4225 [3-6255267 425 3.0292057 4291. 3.6325585 
422603.5259 295 |4259[3.6293076] (42923. 6326597 
42273.6260322 426013. 5294096 4293 3.632760 
4228 3.526 1350 426113,6295115 4294 |2-6228620 | 
4229 13.6262377 426213.6296134 4295 3.6329632 | 
4230 3.262404 I 4296 3.63 30643 
42313.6264430 (426436298172 [4297 3.633 1653 
(4232 6265457 4265 [346299190 4298 3.6332664 
42336266483 1266 3.630008 [4299 [3.6333674 
4234 [3-6267599] 126736351226] [4300 63.523458 
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4300 
N. [Logarithi | N. |Logarith| | N. Logarith 
— — — — — — | — 
43013.6 237694 (433436358889 [4367 3.64018 32 
4302 3.533674 [4335 3.636891] 43683.6402826 
4303 3.537713 [4336136370893 4369 3.64038 20 
42043˙63387223 [4337 663718944 437035404814 
4305 (3-6339732| [4338[3-6372895 | [437 39405800 
430613.9340740 4339 13-637 3896 4372 3.6406502 
4307 [3-6341749 | [434-3-0374597 | [4373 6407795 
4308 [3.5342757 434i [3.6375898 437 4| 5-0408788 
4309 [3.6343765 | [4342]3-6375395 | 14375 3.640978 
4310 [3.6344773 4343 3.5377898 4376683.6410773 
4311 3,62470 [4344[3-$378838| [4377 [35411765 
4312 [3.6346788 | [4345 [3 6379595 | [4378[3-5412758 
4213 [3.6347795 | [4345]3-6350597 | [4379 3-6413749 
4314 [3-624$301 | (434736381896 4350[3-0414741 
4315 [3-6349808 434813-6382895 4381 [3+5615733 
— — 2 (IG — ——— = 
431613-63559814| 3496383894 4382 [3+6416724 
14317 [3:6351820 | [4359 [3-6354893 4383 [5-6417715 
121813-6352826| [4351 |3.6335831 | 438741870 
43193.6352832 4352 3.6386889 1385 [3.9419696 
43 203.5354837 (4353 3.5387887 | 4386 8.842086 
4221 3.635843 4354 3.388884 438736421676 
432236356848 43553.5389882 4388 36422666 
1323 (3-6357852| (4353.539879 [4359 3+6423656 
4324 [3-6358857 | |4357 [3-9391576] 14390 3.64 24645 
1325 [3.6359861| [435813.6392872] 4391 3-6425634 
1326 (36350865 | [4359 [3.6393869] 4392 [3-542602; 
4327 [3-6368869 | [4359 |3 6294865] 14393 3.5427 612 
2328 [3.6362872 | [4351 [3 6395561] 14374 3-6425601 
1329 3,6363876 (4362 13-6296857| 14395 3-6429589 
4330[3-6364879 4363 [3.6397852| 4396 6.430577 
[4331[3-6365392 436436398847 4397 |3.6431565 
1222[3-63668384 | 4365 3.6399842] 43986432555 
1333[3.6367887 | 14366 [3-64c0537 1399 3.54335 
122413.6363889| 4367 [3.6401832] 14406 [3.043452] 
440 


A Table of Logarithms. 
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4400 
Logarith| V. |Logarith N. |Logarith| 
— - _ — — w — 2 — 
3.64355144 [4434 [2-6467957] (446) 3.6500 160 
3.643650 4435 36468936 4468 3.6601 132 
3.64 37487 4436 3.645% 5] (4469 3.650210 
36438473] [4437 [3-6470594] [4479]3-$503075 
2.6439459| 14438 2.647173] [447 +1355 940947 
3.6440445 4439 3.472851] [4472]3.6505018 
3-644143>| (445 36473830 44733 6505989 
813.5442416 4441 [3.647408 4474 [3-6506960 
2.6143401 | [444213-6475785 | [4475|3-6507930 
3.6444386 | [4443 3.476763] [447636 508901 
2.6445374 | [4444|3-6477740| [4477 5,6509871 
3-6446355| 4446478718] [4478 3·5510841 
3-6447339| [4446]3-6479695 | [447936511811 
3-644 $323 4447 [3-6480671 | 4480|3.6512780 
3-6449307 | [4448]3-6481648| 448135513749 
3-6450291 4449 3.6482624 4482 3.6514719 
36451274 (4450 3.6483 200 44836515637 
3-6452257 | [4451 |3-6484576| 4484(6516555 
3.6453240 | [4452[3-6485552 | [4435 [30517024 
3.6454223| [4453 |3.6436572| [446 [3-6515593 
3.6455 205 4454 3.6487502 1487 3.6519561 
3.6456187 | [4455 3.6488477 1488 3.65 20528 
3.6457169 6 4456.64894520 44898521496 
364581510 445736490426 1490 [3-6522463 
36459133] (4458 3.649 1401] 449 36523420 
16430117 4459 3.649237] (4925524397 
3.646109 | [4459 |3 6493349 | [1493 6.852734 
2.6462076| 4461 6494322| [4434 [36526331 
3,6463057 | [4462 [3.6495 290 4495 |3-0527297 
$.6464037 4493 3.5496269 1496 36528263 
7646517 | [4464 4 gad 149) 8538455 
36465997 4465 3.649821) 1498 3.530195 
3.646697) 4466 8.5499 187] 499 [3-05 31100 
3.6457957 | 4467 3.80189 4500 2.622128 
| 4500. 


— 


— 


[4500 A Table of Logarithms.. 
re be Logarith| N. |Logarith 
4013.653309 14534[3,65648i5| 4567 3.65963 10 
4502 [3.6534955| [4535[3.6565773] 4568 ;z.6597261 
4503 3.6535019 [4536 2 | 4569 3.6598212 
$594 [3-65359384| [4537 [3-6567658] [4570 [3-6599162 
4505 3·6536948 [4538 3.656884 4571 3.5800112 
= r BS cm _ 
(4506 z. 6537912 4539 3.658960 2] 14572 [3-6601062 
4507 3.6538876 (4540 3.65705 59 [4573 [3-6602013 
4508 3-0539539 4541[3.6571515| [4574[3-6602962 
4509 3.654082 1454213.6572471| [4575 [3.6603911 
4510|3-6541765) [45433-6573427 | [457E]3-6604860 
51113-6542725} 14544 [3-6574383| (4577 3-660580g 
5$12(3-5543091| 1454513-6575339| 4578 [3.6606758 
4513 [3.6544653} (4546365762944 4579 |3.6607706 
451413-6545616} 1454713-6577250] [4580[3.6608655 
45151[3-6<465758 |. 54813-6578205 4581 [3-6609603 
— 1 t — — 
15163.5547539 4545 365791591 [45821[3.6510551 
1517648551 [4550[3-6580114| 4583.03.66 11499 
1518. 6349402] [4551 [3-56581068 4584[3.6612446 
4519 [2.6552423þ 1455213-0582023] [4585 [3.6613 393 
45 2C 45551389 5533.552976 14586 3-6614340 
4521 1:552345 554 3. 6583930  14587|3e661<287 
1522 5553355 155555848844 [4588 [3.6616234 
+523] '.5554266] (45566585837 [4589[3.6617181 
1524] 65555220 1557 .6586790| 4590 3.66 18127 
14525 65590 1555[3-6587743] [4591 [3.6619073 
4525 .9557145 | [4559[3-6538696| [4592 [36620019 
4527 4.655810 | 456935589648 4592 [3.6620964 
4525]3-0559264| [4561]3.6590691| 459436621910 
529.5550023] [4562136591553] [4595 [3.6622855 
4530]3-6560952 456316592505 4596 3.66 23800 
4531 3-6561941 14564 26593456 4597 662474 
4532 8562899 144565 .,6594408 4598 3.6625 690 
4533 4 5553857] f456613-6595359| [4599 [36626634 
J4<2412 526481 | 4567 [3-6596310 UL [4500 2.6627578 


Yi 


4600 A Table oj Lg. A 
V. Logarith, N. Logarith. [. Tagaritb. 
| 4601 (36628522 4634 |3-6559560 4667 [3.6690378 
1402 2.6629466 4635 13:6660497 4668 26691308 
4603 |3-663041c | 14635 3-6661434 | [4669 3.669 2239 
| 3.6631353 4637 [3:6562371 4670 13.6693169 
$.6632506 4638 [3:5663307 | 14971 3.6694999 
2.663323 4639 [3-6664244 | [4672 3 669 5028 
3.663329 4640 3-6665 180 4673 3 669 $020; 
2-6635125| [464+ [3:5666116] 14074 [2.6696887 
36636967 464213 566701 4675 3.66978 16 
3.663700 9 [443 3.666787] (4676 ;. 6698745 [ 
— — — 1 — 1 nad | 
3-6637951] (4644 3.668922 [4677 16699674 
2 6638803 4645 3.669857 44678 3.570082 
36639835 [4646 [3:5570792 14679 [3.67015 30 
3.6640776 [4647 [36671727 | (4680 3.670245 
3. 6641717 4648 [3-097 2661 4681 3.6703386 
— CA — — — 
36642658 4649 [3*007 3595 4662 3.704314 
3.664359] [4550 [3.6574530| (468385705242 
6644535 465 6675463 4684 3.5706 169 
2.664548 14652 [36576397] (4873.70 0 
2.6646420| [4653 [3-0577331 4686 [3.6708023 
3-66473260| [4654 [35575204 4687 13.6708950 
16648299] [4655 [3:979197 | [45338 [3.6709876 
36649239 [4556 [3:0680130| [4689 |3 671902 
3.6650175 8 4657 3.668 1062 4690 3.67 11728 
36651117 | 4658 3-6651995 4691 [3.6712654 
— — —— —ůů— 
3.655 2056 4659 3.668292) 459213.6713580 
3.665 2995 466036683859 46935714506 
3.665 3933 166103˙5684791[ [4094 36715431. 
13.6654872| [4662 (3-6535723] 4095 3-6716356 
3-6655810, 4663 [3-6686654| 469636717281 
— — — — —— 1 ww CY 
3-6656748 4664 [3-6657555 4697 [3.6713206 
3-66576%5 | 4665 [3-6688516 4698 [3.67 i91 30 
36658623 4666|1-6639447 [4599 [30729054 
3.665960 1667 3.690378 4700 1;-872Cy79 
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4700| 
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4700 A Tableof Logarithms. _ 
N. |Logarith| N. |Logarith | N. [Logarith 

| [4701 [3.6721903 | [4734 [3:6752283| 14767 (3.6782452 

4702 3.722828 [4735 [35753200] 14765 13.678336; 
4703 3.6723750 [4736[3-6754117| 7693.678427; 
4704 |3-6724673| [4737136755034 | 775.6785184 
4705 3672559 [4738 [3-6755951 | j#771]3-67860g4 

14706 3.672659 [4739 [3-6756867 | [+77213-6787004 
[4707 |3-6727442| [4749 [3-6757783| 773678791 
3-6728365 +741 [3+6753700 4774 [3-67 88824 
[4709 [3-6729287 | [4742 [3759615 (4775 [3-6759734 
4710|3-6730209 4743 [3-6760531 | 4776 3.790643 
3.6731121 [4744 [3 6761447 | [4777 6.571552 
3.6732053| 4745 [3-56762362| [4778 [3-6792461 
3.6732974 [4746126763277 | [4779 [3:6793370 
2-6732896| 147473-6764192| [4789 [3-6794279 
3-6734817| [47453-6765107 4781 [3-6795 187 
3-6735738 4749 [3-6766022 4752[3-6796096 
3.6736659 4753.676696 | [4753 36793004 
3-6737579| [4751 [3-6767850| 4754 36797912 
3-6738500| [4752[3-6768764 | (4785 3.6798819 
36739420 | [475336769675 | [4756 ;3-0799727 
2-6749349| [4754[3.6770592| 4737 [3-6800634 
3.6741260 4755 3:6771505 6738 . 
13.6742179 4756[3-677241 4789 3. 6802448 
3.674309 9 47576773332 [4799 |3:6303355 
36744018 (4758 3.5774244 (4791 36804262 
3.6744937 | [4759 [3-6775157 | (4752·5805168 
3.6745$56 4760 [3.6776069 4793 [3-6806074 
3'6746775 4761 [3-6776982 4794 [3-6806980 
3-6747693| [4762[3.6777894 | [4795 [3-6507886| 
36748611] [4763[3:6778806| [4796 [3-6808792| 
3-6749529| (4764 2-6779718 4797 [36809697 
3.6750447 | [4765 3.67 80529 4798 3.68 10602 
3.6751365 47663.678 1540] 14799 36811507 
36752283 4769 3.578242 [4800 3-6812412 
e | 4800, 
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4800 | A Table of Logarithms. 
V. Logarith. | V. Logarith. | NN. | Logarit 
4801 2 6813317 1834 3.684 3066 4867 36872613 
4 302 36814222 1835 3 6343905 4858 3.687350 
48063 3.685126 1836 36844863 4869 3.6874398 
4804.68 16030 1837 3.6845761 4870 3.6875 290 
;8:5 [36816934] [4$35[3.6846559] 487 103.5876181 
4306 [35817335 4839|3-6347556 4872 3.68770 
4807 3.581874 4384012 6848454 487213.6877964 
4808 3.689845 [4541 3.63849351 | [487413.6378855 
4509 36820548 1842 3.68 5024 4875 13.6879746 
4510036821451 1843368511451 [437613.6889637 
4871 36822354 4844 36852041 4877 36881528 
4312 3.682 3256 484513 6852938 4878 3 6382415 
4$13|3.6324159| 18463.68538344 4879.588308 
481436825061 4847 3.654730 488013.6884198] 
4315 [3.6525963 4848 [;.6855626 48811]3.6885088. 
— wr — a — — 1 
48163.5826865 4845 3.68563221 48823.688 5978 
1817 [36827766] [455012.5857417] [488313 6886867 | 
4318 [3.6828668 | 4551 [3.6858313] 4884 3 6887756 
4319 3.68 29569 4852.6859208 4885 36888646 
48203 68 304% 4853 3.5860103 438613.68895 25 
4821 36831371 48543 6860998 498 36890423 
4822 [3.6832272| 4853.680892] 4888836891312 
43233683373] (4836 2.5862787 [4885 [36892200 
4324 [3.6834073| 4857 3. 586368 4890 3.689 3089 
48253.6834973 858 3.5864575] 489 13.5893977 
4826 36835873 4853135365459 4892 26894864 
4827 3.683677; 4860 [3.6866363 2893 3.6895752 
482813 6837673 4861 [3.6867256 4394 [3.6896640 
482936838572 436236868149 4895 (3.69975 27 
483013.6329471 4863 [3.685904 3 4896 3.6398414 
4831 3.6840270 4864 [3.6869936 14897 2.6899301 
4832213.6341 265 4365 (3.6870828] [4898]3.6900188 
8333 5842168] [4866 |;.65871721| 489985901074 
| 834 3.0843066 4867 3.63872613 4990 3.690196r 
4900 


— 


— 


| 


149 ole A Table of Logarithms. 
N. |Logarith| | N. Legarith| N. |Logarith 
p——— — „ g_— 
14901 3.692847 4934 3-6931991 | [4967 3.690942 
14902 3.49 733 (4935 3-5932872| [4965 [2.6961816 
4903 [3-6994619 | 14936 3-0933752 4965 3.696 2690 
14904 [3.6995505 | [4937 3-6934631] 4973.963564 
{4995 3.56390 | [4538 3-6935511] [4971 [3-695443d 
[4505 36507275 | [4939 3:6936390] [497313 6955311 
4907 3.608161 {4940 36937209 4973 |3.6966185 
4908 [3.6999946 | [4941 [3-6938145| 49743 6967058 
3.690% 30 [4942 3.55390 7 | [4975 [36967931 
3 6910815] [i943 3 6939900 | [4979 [3-6968304 
3-6911699 (4944 3.94078; 4977 [3-6969676 
3-6912584 | [4945 1346941663] 783.6970549 
3-6913468| [4945 [3-5942541] [4979 [3-6971421 
3-6914352| [4947 13-6943419] [4950 | «6972293 
4915 [3-6915235| [4548 [3-6944297 | [4951 13.6973165 
3-6916119| {4949 {36945174 [4982 [3-0974037 
1917 3.69 17002 1950 3.594652 498336974909 
3.691788 19513546929] 198436973780 
36918768 4952 3.6947 806 1985 3 6976652 
26919651 [4953 2.6948683 4986 |3-0977523 
3.6920534 | [495413.6949560| (4987 [3:5975394 
2-6921416| [4955 [3-6950437 | [4985 3.979264 
4923 [3-6922299 | 1955/3 6951313 498g 30980135 
(3.5923130| [4957 [36952139] 990 [3:6981005 
3.924062 Þ495513.695 3065 [4991 3.698 18 76 
3.924944 593.5953941] [4992 [36952746 
1925886 [496013.6954817]} [4993 3-698 3616 
2.6976707 4961 j3.6955692 4994 [3+6984435 
3.60927 585 19602 [z.695 $568 14995 3-6985 355 
36928465 i963 [3-63957443] 499636986224 
2.£92935c] [496413.6958318] [4997 [3:6957093 
1932 |3.6930231] |:96513.6959193] 9983.987963 
14933 3.6931111 4966 [3.6950067] [4999 |3 6988831 
11934 [3-4931991] [+967 [3.6960942] j50c0 13-6989709 
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500 A Table of Logarithms. 
* : . 
V. Loegarith V. |Logarith. | N. Lagarith 
— — — — | — f — — — 
5001 3.6990569 5034 3.7019132 5067 3. 7047509 
5502 3.599 1437] [5935 3.70 19995 50868 3.7048 366 
5003 [3-6992395| 5036 ;. 7020857 [5059 3.704223 
5004 3.599317 3 5037 . 7021719 [5970 [3.7050080 
5005 3.599404 5038 [3.7022582 5071 |3.7050936 
96 1— — — . — = — — 
5006 36994508 5039 13-7023444 5072 3.751792 
5007 [3-6995770 5040 [3.7024305 | [5973 3-725 2649 
5008 [3.6996643 5041 [3.7025167} [5074 |3-7053595 
5009 [3 6997510 5042 [3.7026028 | [5075 [3.7054 360 
5010 [3.6998377 | [5942 3.726890 15076 3.75526 
—_ — — CY — — — — 
5011 3.699244 3044 Ul. 7027740 50773. 7056072 
5012 3.700011 5045 3 7028612 5978347056927 
5013 [3.79920977 55046 37029472 5079 3.70577 82 
5014 3. 7001843] [5947 37030333 6508037058637 
(5015 f. 7002709 $945 [37031193 5081 [3.7959492 | 
5016 [3.7003575 | [5949 [3.7032054| [5082 [3.7060347 | 
5017 3. 7004441 5050 3. 70329144 50833. 7061201 
5018 3. 7005307 505 103.7033774] 5084. 7062055 
5019 3.7006 172 595213.7034533 5085 [3.7062910 
5020[3.7007037 | [5953 [37035493 | 15930[3.7563764 | 
5021 3.700 5954 [3.7936352 5087 37064617 
5022 3.7008767 5055 3.7037212 5085 37055471 
5023 3. 7009632 5056 3.703807 5089 3.7066324 
5224 |3 7010496 | [5057 3.70389 29 [5999 13-7067 178 
5025 [3.7011361 | 50583 7039788 5091 [3.7068031 
5026 37012223 [5059 [3.7049647 | [5092 3. 7068884 
5027 [3.702308 5060 [3.7041505| [5093 [3-7069737 
5028 [3 7013953 5061 [3.7042363 5Cc94 [3.707050g | 
5029 |3.7014816 506213.7043221 509537071442 
5030 3.701680 5063 ;. 7044079 5096 3.707 2294 
— 1. —— au — — | — — R 
5031 [3.7016543| [5064 [3.7044937 | [5997 32073145 
503203 7017406] [5265 [3.7045794| [5098'3.7073998 
5033 |3.7018269| [5066 [3.7046552| [5099 3. 7074850 
502412.7019132 $067 3.704750 [5109 3.7075702 
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501 [3.7076553] [5134 37104559! 3-71323$5 

37077405 5135 3.7 05404] 516837133225 
5103 [3.7078256] 5136 3.7 106250 [516g [3.7 134065 
5104 [3.7279107 5137 j3.7107096| [517013 7134905 
5105 [3-7979957] [5138 3.7074 [5171 [3-7135745 
5106 3. 7080808 {5139 37108786 [5172[3.7136585 
5107 3.708 1659 [5140 371096316 [5173]3-7137425 
5108 f. 708 2509 5141037110476 517437138264 
5109 [3-79083359 | 614237111221 [5175 [3.7139104 
5110 8.784209 [5143[3.2172165| [5176 [3.7 139943 
$111 [3.7985059| [5144[3.7113v10] (517737140785 
5112 {3.785908 5145/3 7113854 $175 |3.7141620 
5113 3. 70867580 51463 7114695 | [4179 [37142459 
511413-7087607] [5147 [3-7115542] [318013.7 143295 
5115 [3.7088456 5148[3.71163$5 5181 3.7144136 
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5116 3.7089 305 5149 3.7117229 5182 3.714497 

6.700154 5150[3.7118972 5183[3.7145812 
5118 3.709 1003 51513 7118915 5184 3.71466 50 
511937091851 515213.7119759 5i85 [2.7147458 
512C [3.7092700 5153 . 5186 3.7148325 
1213.793548 5154371214444 5187 3.749162 
5122 3.7094396 5155 3.7122287 5188 3.715000 
5123 13.7095244| [5150 [3.7123129 51892 7150837 

[3-70960g1 3157 [3-7123971 £190 [3.715 1674 
5125 3.7096939 515803 7124813 $191 |3.7152510 


5192 3. 7053997 


512603 50978 5159 37125655 | 
71273098533 652507426497 | [$193 [3.715448 T0 fl 
15128]3.7099480] * [516113 7127339] [5194 [3.7155219 | 
5129 [3-7 102327 51521]3.7128180 5195 [3.7155856 | 
15130 — $103 3.7129021 5196 3: 7156691 | 
(513113.7102020] [5164[3.7129862| 519737157527 
513213.7102866| 1516513.7130703Þ 5198037158363 
[5733 3-7103713] |516613.7131544} [5199 |3.7159198 | 
513413.7104559] 1516713.7132385 |__ 1520013.7160033] i | 
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716253 
þ 7163373 
37 $64207 
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3.7 165042 


5208 7166710 
209 3.7 167544 
5210 3.7168277 


— wm 


7169211 


. 7170044 
3.770877 
3.717171 
37172643 


3+7173376 
7174208 
3-7175041k 
3.7175873 
n e 
72717327 
37178369 
3.718032 


200 
N. |[Logarith 


—— 
— 


8 3.719135 5 


5239 3.7 192484 
524013 7193313 


37194142 
3.7 194970 
3 1195799 


77796627 
3 7197455 
3.7198283 
3.719911 
3.799938 


5249 [3.720766 


3.7201593 
37202420 
3.7203247 
3.7204074 
2.7 204901 
3.7205727 


526 


5270 
527) 


3272 


5274 


ons». | 
5257 (3-7207390 


N. 


Logarith 


5207 
526g 


5273 


5275 
5276 


3.721645 
37217282 


3-7 218930 


37216633 


3. . — 


37219754 
37220578 


3.722140 
3947222225 
3 7223048 


3,7 223871 
3-7 224694 


$277 
5278 
5279 
5280 
5281 


2. 7227984 


13-7 232093 


7225517 
3*7226339 
3-72. 27162 


$+7328896 | 
3.7229628 
3.7 230450 
3-7231272 


3.723291 4 
37233736 
37234557 
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3-7 180853 6 206 3-723537 
3-7181694 3. — 77235 98 
3-7182525 3.72098 57 3.723709 
37183356 3 720008] 3-7237839 
. 3.711508 — 
3.718501) 37272334 3-7239480 
718584 37213159 5257 37240300 
99 — 3.721394 5298 37241120 
3.718507 3.721499 5299 [3-7241939 
3.7188337| 15267 13-72156330 15300 [2-724275 9 
: H 5300 
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| 5300 wy” Table of er C 
N \Logarith.| | N. |Logarith N, [Logarit | 
(5301 [3.7243578] 63346 7270530] [5367 3.729 316 
$372 [3.7244397| 15335 [3-7271344| [5358 [3-7295125 
5303 [4.7245216' 5330 13.7272158 5369 |3.7298934 
5304 372460351 [5337 [3.7272972] 5370 7299743 
530537246854] [5338 [3.7273786] 537103739351 
$30613.7247672| 63397274599] [$372[3-7301360 
6307 [3.7245491 $340;3 7275413 5373137302168 
5308 3.249309 534103 7276226 537437302977 
309 [3.7250127 | (5342372770361 537537203785 
_ 3.7250945 | [533 — $370[3-7 394593 
—— — — — —— — — 
5311637251763] [534413.7278664| [5377 [3-73254%0 
531213.72525$1 5345 [3.7279477 5378 3.7 396208 
3133 7253398 | (53465 7280290] 53798737015 
5314123.7254215 5$34713.7281102 5380 3.7307823 
$315 3.7255033 | 5348037281914 5381 37303630 
— 1 — — — — — — _ — — 
531613 72558500 5349037282725 5282 37399437 
[5317 3.7250667 | 5359[2.7283535 | [$3833 7319244 
5318 [3.7257483 535137284349 53843.7311051 
531937258300 5352037285161 5385 [2.731157 
532C |3.7259116 5353 .7285972 5386 37312663 
532167259933 [5354 |z 7286784] [5397 3.7313470 
5322 3.7260749 $355 [4.7287595 5335 3.7314276 
5323 13.7261565 5356 [3.72$3496 5389 17515535 

5324 3.72623 80 535737285216] 5390ʃ3.7315888 
$325 37263196 5358 3 7290027 [5397 3. 7316693] 
— — — — — — — — — 2 -b 
326 3.7264012 [5359 3.7 299838 | [539213-7317499 
327 37264827 | 5350[3.7291648| 6353 [3.7318304 
$328 37265642 [$3613 7292458] [5394 [3.731910g 
5329 3.7266457| [$352|3.7293269] [5395 [3-7319914 
53303726772 535313.7294075| 15396 13.7329715 
| nm — — — — — 1 + — 
3255 7268087 536413.7294358 5397 [3.7321524 
1:332{3.7 268991 536513.7295937 5298 [3-7322329 
233 13. 3255716 366|3.7266507 5399 3.7223133 
33413 3270520] 1536713 7297315 | 14132323938 
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N. Logarith N. Logarith N. Logarith 
40113.73247432] {5 ,43413,7251196 5467 [347377491 
$402 [3.7325545| [5435]3.7351995] 5465 [3-7378285 
5403 [3-7326350| [543013+7352794 5459 1347379279 
$494 [3-7327153| [5437[3-7353593] [5479 [3-7379873 
5405 [37327957 543513+7354392 5471 [347380667 
5406 [3-7328760] [5439]3-7355191]} 547237381451 
$407 3. 7329564 | |5440[3-7355989} 15473 13-7332254 
$408 [3+7339367 544113.7356787 5474 13-732 3048 
5409 (3+7.331170 544213.7357555 5475 13+-7333541 
5410 [3-7331973) [5443]3-7358383| [547E[3-7334534 
5411 [37332775] [5444[3-73591381} [5477 3-7 335427 
5$41213*+733357 544513-7359979 5478 3.7386220 
5413 [3:7334389]} [5446[3.7360776] [5475 [3-7 397013 
$414 |3-7335142] [5447[3-7361574] [5480 f. 738780 
5415 [3-7335985 5448.736237 54813.7388598 
541637336787 [5445 [3-7363168 548213.7339390 
5417 3-7337589 545013-7363955 $483 [3-7392182 
5418 37335350 5451 [3+7364762 5484[3.7390974 
5419 [3-7339191] 1|5452[3-7355558 $485 [3-7391766 
5420.733999 [5453[3-7366355 54863.7392558 
$421 [37342794] J5454 7367151] 548737393350 
542237341595 5455 3.7367948 5488 3.739414 
5423 3.7 342396 545613-7358744 5489 |3-7394932 
6424 [3-7343197| 1|545713-7369549| [54990 13-7395723 
5425 [3-7343997 | [5458]3-7379335] [549113-7396514 | 
542603.7344798 15459]3-7 371131] [5492 13-7397305 | 
$427[3-7345598| 546037371926] [5493 |3-73999965 | 
$42813+-7345398] [5461]3.7372722| [5494 [3-7398556 
5$42913-7347198 545213-7373517} [5495 2:7399577 | 
5430[3-7347998 | [5463] 3-7374312| [5456 [37490467 
54313.7348798 5$46413+7375107 | [5497 [347401257 | 
5$4321347349598 | 1[54651347375502 5458 3. 7402047 
$43313-7352397 546613-7 376596 5499 3-7492537 | 
$434 13-7351196} 15467137 377491 5500 13. 7403622 
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5500 I Table of Logarithms. 
W. Lagarith. . N. Logarith. A. Logarith 
one 59e fee 
013.7404416 5534 3-7430392) (556774 
ox 5 $53513-7431176| J5568 5.74 56992 
559313 7425995 | [5535]3-7431961| 1559913.7457772 
5504 3.740784 3537 3.7432745 fJ557 083.7458552 
5505 3.747573 153887433520 $57" 13-7459332| 
4306 3. 7408362 3529.744314 5725 7460111] 
5507 3.7409 151] 155491]3-74350998] 15573 3.74608g0 
$508 [3.7499939] [554113-7435891| 5574.746167 
5509 3 7410728} [5542137436565 | 15575 13.7452449 
551037411516] 1554213-7437449 5570 — 
—— — | — 2—— —— 
5511 neee 5544P- 7428222 3. 7464006 
5512137413992 [1545] 3.7439015 8 77454785 
5513 3.741388 $545 [3-7439799 3-7465 564] 
$514 13. 7414668, 5547 137440532 3.7466342| 
$515 [3.7415455] 5548 — 3.7467 120 
5516 [3.7416243 5549 3.7442147] |5582[3.74678g8 
5517 8.74770 550.7442930 [5583 37468676 
5518 [3.7417817] 555127443712 [5584 [3.7469454} 
5519 [3.7418604| [555213-7444495| f5585 [37470232] 
[5520 [3.7419391] [555337445277 558613.747100g 
(5521 3.7420177| [5554[3-7446059 [5537 37471787 
55223. 7420964] 5555374458410 558837472564 
5523⸗3. 74217501 5556 37467622 5539 [3-747 3341] 
552413.7422537]} 15557 [3-7448414 $99 13.7474118 
ay wa 558137449185 [559113-7474895] 
$52613.7424109] [5559[3-7449967| 592.7475672 
15527 [3-7424895f [55913 7450748] [5593[3-74764483} 
55263742560 561.7451529 7946.747245 
5529 3. 7426466 [5502[3.7452310; 5795.747800 
5530%/3. 7427261] 5633.745209 $596 3.747877 
55316 7428037 55647453871 597 37479552 
$53213.7428822] 3565674546520 5588.748532 
7552074 5566.745542 5996.748105 
EZ 13.241512 155002431880 
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5600 A Table of Logartthms. 

N. . | N.|Logarith. V. jLogarith. 
3601 [3-7482656] [5634 [3:7 598163) 865 3-7533532 
«602 (3.7483431 | [5635 [3:7 503939] 15605 13.75 34298 

5603 3.748420 5030 37509710 3669 13.75 35065 
«604 3.748498 1] [5637 [377510480] [507013.7535331 | 
3605 (9-7485756 } [5638 [37511251] 1507313 7536596 | 
$606 3.7486531 | [5639 [37512221 572.7537362 | 
5607 3.748730 5640 [3*7512791 5073 1347538128 

5608 3. 7488080 [5644 [31751350 5574 14.7538892 
560g [3-745885 4 5642 03:751433"' [597513-7539659 
$610|3-7489629] 5643 [377515100 2 $-7540424 
5511 644 [3 7515870 5077 17541189 
55113. 74904ỹ 3] 15944 13-7 

1526 37491177 5645 3.756639 5578 3.7541 934 
5613 | 347491950 5645 13-7 517409 5679 [3.75427 19 
5614 [3-7492724 | 5647 [37575178 | 528037542483 
$615 137493498 | [5648 3.758947 68 |; 7544248 
5616 [3.7494271 | |>649 [3:7519716| 5582754502 

$617 |3-7495044} 5650.752484 583.7545777 

«618 |7-74958174 [565 [37521253] 5884.754541 

5619 [3.7496590] [5652[3-7522022| [5585 3.7547 205 
$620 3.7497 363 [5653 [3:75 22799] [5586 ;. 54809 
$621 7495135 5654 3.752358 5637 3.7548832 
5622 3.74% [5655 [357524326 | 55888 3.754959 
562337499681 565613+7525024 5689 9 
$624 3.750453 565737525862 [5590 [3-7551123 | 
5625 3-7 501225 | 5555 3-7 526629 5691 [3.75518586 j 
5626 [347501997 5659 [31527397 5592[3.7552249 | 
5627 [3-7502769} 5660 7528164 1569337555412 
$628 3.730354] [5661 [3-7528932] 58943755475 
5629 [3.7504312] [566213-7529699] 695 3.754937 
5630 3.500844 56633-7530466] [5©90 13 7555700} 
— — — — — 22 — 
$631 3.750385 5664724232 5973755462 
6632 3.750626] [5665[3-7531999 569537557234 

9633 3-7507298 [5666 37522766 5699 3.755787 

:634 3.7508 168] [566713-7<33532] [$709 13-7555749 | 
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5760 _ "4 1 able of Logarithms. EF 
N Logarith| | N. |Logarith | N. 
5701 7017559510 5734 [3+ 1584577 1707 [3.7609500 
5702 [37560272 | [573513-7555334 | 768 ;.7610253 
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732% (3.004511 135 313. 5664646 7356 3.5654093 
732113.8645704\ 7354 13.8665 236 7337 3 8684681 
7322 3.864697 7355 3.86658271 7388 3.8685 269 
7323 3.86469 7356 [3.8666417 | [7389 |2 8685857 
7324 3.864743 7357 |3.8667008 7390 |3.3686444 
7325 [3.8648070 73583 $667595 73 913.8687032 
73 263.8648669 7359 3.8668 188 739213.8687620 
7327 3.8649262 73603 8668778 7393 3.8688 207 
7328 [2.86649355 73613.8669368 73 943.8688794 
7329 3.550447 73 623.8669958 7395 3.568938. 
7330 3.865 1040 [7353|3-3670548] 7393.868996 
7231 3.865632 73643.867 11380 [7397 3.86905 56 
73323 6652225 7365 3.561728] 739838691143 
7333 38652817 7360 38672317 7399 3.859 1730 
7334. 3.866340 [1736713.8672907 |__ [7490 13.8592317 
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| 7400 A Table of Logarithms. 
| N. Logarith N. Logartth| N. Logarith 
| re * rn mY oak 
7401 13.8692904 7434 3.812220 7467 3.873146 
740238693491 7435.712810 7468 24 — 
| Wl [1493 3. 8694077 743.8713394] 7469 [348732625 | 
| Wl 11424 [3-3594064] [7437[3-8713975| [7470 [3-$733206 
| WW [7405 [33695251 |  [7435[3-8714562] [7471 3.733787 
6.865837 7432903.5715146 472.9734369 
5 7407 3. 86964233 74403. 8715729] 747338734950 
es 6.86% | [7441]3.8716313] 7474.8735531 
1105 6869759260 7442.8716897 7475.873612 
% [3-35951532) 4436.871740 [7476[3-8736693 
4112 386587680 17444[3-8718064| [7477 [38737274 
4123.899354 17445]3-8718647] [7478 |3.8737855 
7| i 413 [3:3699940} [744013.8719230| 17479 6.873435 
7414 [3-8700526| [7447|3-$719814] 7480 ;;. 8735016 
4 7415 3.8701112 7448 3-87 29397 7481 [3.$739597 
2 2 mY ET. 7 K 57 — 
463.8701697 7445 33720980 745213.8740177 
0 7417 3.870 2283 1745013 38721563 7483 38740757 
1865 38702868 7451-8 722146 [7484|3.874133$ 
7419 3. 8703454 [745213-$722725| 4853.874918 
5 | MI 7420 [35794939 | [7453357 23311] 17456[3-3742498 
) — — — REID AI — —— 
21 83. 8704624 7454.872389 4 4873.373078 
17422 3.8705 209 [7455|3-87 24476] [7485 [3.8743658 | 
9 MI (1423 [3-3705795 | [7455[3.38725059] [7459 |3-8744238 
7] Wl 7424 [33706350 | 17457 1.872564 74503. 8744818 
4125 .- 5705965 7458 8.87262244 74913·8745398 
2 — — — — Are — 
| 7426 |3-$707549] [7459133726806] [749213-3745978 
05427 3.8708 1344 [7460[3.3727388| [7493 [3:8740557 
27 | I 7425 [3:570f719 | [7461[3.8727970| 17494 [3:3747137 
54 7425 6.87504] [746213.572855201 [7495 [3-5747716 
>. | I [7430 [3-$709855 | [7463 38729134] 17456 3. 8748256 
5 x 1 „n — 
arg. 10ꝗ, 7464 f.8729716 7497.874885 
5601 (7432 [3-$711057 | 17405 3,37 30298 | 17455 [345749454 
433437053 3. 8711641] [7466[3.8730380 7499 3.875034 
30 17434 38712226 7467 3.8731461 7:00 z. 8750612 
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7521 
7592 
7503 
7504 
7595 
7506 
7507 
7508 


. Log arit h. 


— —  — 


38751192 
3.875177 
38752349 
3. 8752528 
38753507 


3.8975 4664 
38755243 
38755821 
3.875699 


3.8) 54086 


33757556 
38758134 
38758712 
38759290 
38769868 
3. 8760445 


8 3.875 1023 


38761601 


3.87 56978- 


3.8762756 
3-3763333 


7534 
1535 
7530 


7537 
7538 
7539 
7540 
7541 
7542 
1543 


—— 


17544 


7545 
7546 
7547 
7548 
7549 
7550 
7551 
7552 
7553 
7554 
7555 
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3.877025 
3.87708 3 
3.877 1409 


2.377372 
38774289 
3.877465 
38775441 
38776017 
3 8776592 
3.87 77168 
38777743 


3.8778394 
3.87 79459 
3.878005 
3.87 $0620 
3.878115 
38781770 
38782345 


38773137 


3.877839 
— 


| , 

7567 
7568 
7559 


1571 


7573 
7575 


17576 


— — 


7577 
7578 
7579 
7580 


7581 


7582 
7583 
7584 
7585 
7586 
7537 
7585 


1579 
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7572 
7574 


—— 
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3.878811 
38790385 
3.87 90959 
38791522 
—— — { 
3.8792106| 
3.8792680 
3.8793253| 
3.87938326 
3-8794400 
3-8794973]| 
3 8795545] 
38796119 
3.8796692 
3.3797 265 
oi 5 
3.8797 838 
38798411 
3.879898 
3.8800128 


3.8800 50¹ 
38801273 


38782919 
3.8783494 
3 8784069 
3.8784643 
38785218 
38785792 
3. 8786367 
38786941 
3.8787515 
3. 8788089 
3.87 $8663 
3.8789237 


7550 
1557 
7558 


— — 


7559 


38763911 | 
3.8764455 

3.765065 | 
3.$765642 | 
3-37562:9| 
38766798 
3.877373 
3.87679 


7589 38801846 
7590 3.882418 
7591 3.8802990 
7592 3.8803562 
7593 3.8804 134 
7594 3.8 804706 
7595 3.8805278 
7596 3.88058 50 


— — 


7597 3.8896421 
7598 3. 5806993 
7599 3.897564 
7602,3.880$136 
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, 1 600 A Table of Logarithms.. ** 
N. Logarith. | N. |Logarith. N. Logarith. 
1694 [3.8848707 | 7634 38827522 7667 3.884 46255 
76023. 8209279 7635 3. 8828090 766813-8846821 
7603 3 88098 50 2636 [3.8828659]} [7659 18847387 
7604 [3.38 10421 7637 \;.8829228 1767013.884795 4 
7655 [3.85 10992 [7638 12.8829797| 7671 |3:38848520 
1606 [3.881 1563 | [7639 33830355 | 7672.584986 
1607 [3.3812134 | 7640 3.330934 7673 3:884965 2: 
7628 [3.881270 5 7641 13.3821502 6743.88 50218 
7609 38813276 7642 3.883 2070 675 [3-885078g] 
7610 3.88 13845 7642 [3 8832639 1676 3.385359 | 
— ; —— — — — 1 — 
7611 [3.8814417 7<44 13.3833207| 76773. 8851915 If 
7612 [3.88 14988 17645 13 8832775 767813.58524$1 
1613 [3.3815558| 7646638834343] [7879 38824) 
7614 03.88 161290 764733834911 7682 [3:8853512 
7615 [3.8816699] [7548 [3.5835479 F699 10.284 5354178 
7616 3.887269 7649 3.883047 758213. 3854742 
7617 3.8817840 7650 3.8836614 76833 8855308 
7618 3.88 18410 76513.883 7182 758413-8855$74 
1619 [28813980 7652.883576 | [7535 |3-8856439 
7620 [3.8819550 [7553 3.8838317 7685 3.885 7004 ; 
7621 38820720 6654 38838885 7687 3.885569 
6223.88 20689 [7555 3.883942 7288.885813 
1623 (3.88 21259 7656 3.88 40019 7589 3 8858699 
7624 |3.8821829] 7557.7 8845586 [7992138559263 | 
1925 [3.8822398 7658 38841154 769103.88 59828 
— — — — — — —— — — 
162612.8822568] fJ7659 3.88471 7592.885393 
1527 3.8823537 766953 88422880 17993 3 8869957 
7623 3.88 24107 756 103.8842855 7943.861522 
7029 g 8824676 7623.884242 7695 3.8862086 
76303 8825245 7663 3.8843988 (a (ad 
7631 [2.8325$15 7669 3.8844555 569 3.863215 
7632388263844 6653.885122 7698[3.3863779 
1633 f 8826953 7866; 8845688 7695 3.8 264342 
7634) 5 8827522 166713 8846255 770; 8864907 
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7700 A Table of Logarithms. 

N Logarith| | Logarith N. L 
701 3.836547 | [7734[3,8884042| [7767 38902533 
702 3.8366035 | 7735 [3.3884603 7768 z. 8903092 

7703 [3-8866599| [7736[3-3885165| [7769 [3-8903651 

7794 3.8867 1634 [7737 [3-8885726] 7770 [3-8904210 

7705 f. 3867726 7738 [3.8886287 | 7771 3.8904 569 

7706 3.8868 290 7739 3.88868 48 7772 38905328 

7707 ;. 88688544 7740 [3.8887410] 7773 [3-5$90588 

7708 3.586947 7741 13.8887971] 17774 3.890644 

7709 3.886998 7742 f;.8888 5320 [777538907004 

7710 f. 8870544 743 |3-3889093] [N76 [3-$90756; 

por D 

7711.887110 744-8889653 777 3.8908 121 

7712 3.8871670 7745 ;.88 50214] 7278 f. 8908679 

7713 [3-8872233{ 7463.889775 17779 n 

7714 3. 8872796 7747 3.889 1336] 77803. 8909796 

7715 [3-8873359] 7748 ·8891896 778¹ 8910354 

771 c;. 1272735 17745 [3-3892457| 7782 2m 

(7717 [3-887448 4 7750.889307] 7783.891140 

7718 [3-887504 7751 [3-3893577] [778413.8912028 

7719 (;.8875610] [7752[3-8894138] j7785|3-8912586 
7770 er 7753 [33894698 7786|3-8913144 

7721 3876736 754.3897255 17787 3.913702 

7722 3.3877 298 775538895818] 7788 J3.8914259 

7723 3.887786 0 77563.88963780 7789 3-89 14817 

7724 [3.8378423| 17757 13-5396938] 17799 13.8915375 

7725 [38878985 | 77580. 88574980 [7791 „ 

772638579547 7755. 8898058 [7792[3.3916489 

77273. 8880109 1760 38858617 7793 3.89 17047 

772813 38880671 7761 3.8899177 | 7794 13- 8917604 

7729 3.881233 776213.889 9736] 7795 3.8918161 

7730 3.551795] [7763[3.8900296| 77953 8918718 

7731 38832357 776443. 8900855 [7797 [348919275 

7732138382918] 1j776513,8901415| [7798 [3.8919832 

773313-3333480| }776613.8g901974| [7799 [3.8920389 

7734 [3.8884242} 17767[3.3902533 | [7800 — 
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7800 A Table of Logarithms. 

N. |Logarith| N. |Logarith 

7301 [3-3921503] [7834 [3-8939836 

1302 3.3922059 | [7835 [3-8940390 

7303 [3-8922616 | [7836 ;. 940944 

1804 [3-3923173 17337 [3-594 1498 

7505 [3-8923729| [7838 [3.8942053 

7806 [3.8924285 1839 [3-894 2607 

1807 [3-8924842 | [7840 3.8943 161 

7808 (3.8925 398 73541 [33943715 

130g [33925954 | [7842 [3:3944268 

7810 [3-8926510| [7843 [3.3944$22 

7811 [3-2927066 | [7844 [3-8945 276 

1313 3.8928 178 {7846 3-3946483 

1514 [2-3928724| [7847 [33947037 

7815 3-3929290 17848 3.8947 590 

7516.89 29846 7849 3.894814 

7817 3.892040 7850 38948697 | 

1318 (2.8930957 | [7851 [33949250 } 

1319 [3-8931512| |7852[3-3949803 

7520 [3.8932068 7852 3.89503 56 7836 3.8968 568 

wm ener; in g e, a ont 
932623 7854.895090 896911 

7822 3.89 32178 78553-8956 1462 7888 3. 8969609 

1323 3.8933733 7856 3.852015 7889 3.897020 

7824 3.8934 288 7857 3.8952568 7890 [3-8970770 

7825 3.934843 7858 [3.8953120 | [7291 3-897 1320 

7326 3.935398 7859.893367 7892 3.897181 

1327 ;3˙8935953 7860 [3.3954225 7393 3-3972421 

7528 [13.8936508| [7861 [38954778 | [7894 [3-897 2971 

7829 3. 8937063 7862 [3.8955330 17395 [3.8973521 ] 

1330 [3.8937618| [7863 [3'8955883 | [7896 [3-8974071 

1331 [3.893817 2 7364 [3-3956435 | 17897 [38974621 

1332 13.8938727| [7865 [3-3956987 | [7898 [38975171 | 

1533 [3-8939281| [7866(3-3957529 | [7899 [38975721 

1324 '2.9929836 [7857 2-3958091] 17900[3.8976271]. 
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7.900 
| 23% * 

N. Logerith. 18 Logarith. 02 —— 
or 138976821 || 79343. 8994922 7967 3.012948 
7902 38977370 17935 3*8995459] [7965 [3.9913493 
1903 3.977920 [7936 [3'85996017] 7959 2 
7904 3.89 78469 [7937 [35995564] 7976.914583 
[7905 3.89 79019 [7938 [35997111] 7971 35015128 
[7906 3.89768 | [7939 [34997553 9980 
17907 3. 8980117 [794 [35295205] 17973 349016218 
[7903 [3.8989667 | 754 38998752} 17974 3-9916762 
(7909 [3.8981216| [7942 |3-59992-9] 79753901737 
7910 [3.8931755 1943 [3+3999540| 17970 39917551 
1. * . — 

(7911 [3.8982314} 17944 3-9999392] 17977 3 9018396 
(7912 [3.8982863 7945 (3-9009939 1975 8. 9018940 
17913 ;. 8983412] 7546 (3:9901450} 7977 3. 9019485 
55 14 (3.898 3960 [7947 [3:9002032| 7980 3.90 20029 
5515 3.898450 784805575 198113 9920573, 
—_— — — — * — 4 —— 
7916 3.858508 79199 03125 8826.902117) 
7917 3-898 560 7950[3 3.9903671 | 798339021661 
7918 [389861595 | [7951 [3-9004218} 17954 13.9022205 
7919 [3.38986703 795213-9004704 7985|3.9022749 
[7920 [2.8987252] [7953 j3.9905310| 7980. 9023293 
— — — — — — — 
7921 3.8987 800 79543. 9005856 7987 3.923837 
7922 389883488 [7955 |3:9206402 | 71988 [3.9024 381 
7923 3.8988897 1950 [3-9006948 198913 9024924 
1924 3.898944] [7957 [3-9007394 | [/299[3-9925468 
1925 [3-8989993| [7958 [39993039 [7991 [39026011 
7926 38990541 1959 3.908585 199213.9926555 
7927 [3-899108g} {7960 [3.9099131 | [799313 9027098 
7928 3.899 1636 -961 [3-9009676 7993.927641 
(1929 3.8992184 7962 [3-9010222 1995 3. — 
5930 3. 8992732 795313 —— 1990 3 9028725 , 

| — = * — —ů —ů— 
1/932 |3-8993279] [7964[3-901 1312] 7997 3.9029271 
7932[3-8993827] [7965 [3.g011858 | 783.9029814 
7933 35994375 | [1966|..9012403 1999 99 3 5030357 
[934 3.8 994922) 17967 3.9012948 | 22 
* good 
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$cco | | 
yo | » {Logarith] N. |Logarith] 
['N. |Logarith Tal Log 7 12 4 
iy ln ares | L- nb 18 8067 3-9C67121 
Ee ee, z fnods [podedeg 
3002 20282 3036 3.9050399 (8069 3.9068 197 
— 3 039070 5037 3.050940 — — 
. N 1 * 
$005 3. 9033813 mg 3+995 1480 —_ —— — 
— ans © 905202C| 8072 39069812 
$006 39934150 0 == 2 $073 3. 9070350 
eel se [3923101] [8074 [3 g070887 
— 2 3042 [3-995 364 | 3075 — 
099 [3* 2 $1 070 3. 9071963 
38010 39036325 5043 3 90348 1 * * 
—— | 2. 0044721 $077 [3+9272501 
054 40444074 ih + 3505580 [$079 . 5073576 
3013 3.903791 8047 3.906 240] 3080 [3-9074114 
014 13-9032493] [10k 29026880 | [3381 [3-9074651 
50 53.903903 a e * 
— . ——— I 082 3.9751 
01513-9039577 3049 35037555 8083 |; 9075726 
$017 3.9040119 i044 9058458 $084 [349076263 
3018 ;. 9040661 1013 > OO. $085 3 g076g00 
$019[3.9941202 3052 9059577 | 18086 3-9077337 
102012,9041744 3.905 1411. 
* joe, a — — 8087 3. 9077874 
3021 3.9042285 Io 2 3088 39078411 
$022 4 3056 9061195 3089 3.907 8948 
— . — 13057 5 9061734 — 3-079485 
5024 [3. 4 $56 091 [3.90$0022 
3925139244450 | [5958 A W ee 
— , e 5092 [3.90805 59 
8 9062812 3 | 
3026 3.904492} 50385 = 3250 8093 [3-9081095 
302739045523 * 1.063889 $094 3.998 1632 
= $0967" 4: Sap 75 4 4428 095 . 
229 [3.904601 996 [3 9082705 
3030 13.994715 5053 [3 go ns —— 
— 1 — _ EL 8097 39083241 
0 
031g. pose — 2 8098 3.9583778 
3032 3.9049237 Fe? 3.9066582 8099 |3 9084314 
03313-92077 5] 8267 [3.906712] [8100 [39084850 
3034 3904935 — $108k 
| — n———_—_ 
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100 A Tabie of Logarithms. 
- [Logarithi I. Logarith.. IV. |Logarit 
$101 39085385 $134 3.919 3042 3167 [3.9 120626 
$102 3.908 5922 5135135103578 816839121157 
8103 390864580 {3136 [3.9104 109 $169[3.91216$g 
$104 3. 9086994 3137 [3.9104643 $1701[3.9122221 
8105 3.087530 3135 [3.9103177] [817113.9122752 
870639088066 3139139057100 8172885123284 
($107 3.088602 814039196244 317313.9123815 
810839089137 (5141( 91067780 f(817453=8124345 
8109 . 90896731 3142|3.9107311] 81759124878 
$110 ]; 9090209 $143 J3 9107844 8176139125409 
— | T1 ; * — MOD — 
[8111 [3.9299744| 13144 [3.91038378] [81773-91 25940 
8112390091279 614589108911 8178039126471 
811339091815 3146135109444 $179 3.9127002 
811439092350 447.9109977] 818039127533 
8115 {3.90928385 3148391105510] 818135128064 
1— — — — — — . — 
8116139093420 (149039111043 ] [818239128595 
$117 [3.9093955 - [81501[3.9111576 $1833 9129126 
$118 3.509 4490] |3151[3.3142109] [8184 [3-9129656 
$119 [3.9095025 815239112642 818539130187 
81203 9095566 |$153[3.9113174] 818669130717 
| — m_ — uw 1 — — 
$121 |3-9096095 | 815439113707 $187 [3 9131248 
812239096630 6815529114240 8188138131778 
8123 3.997165 (65156ʃ83.9114772 8189 [3-9132309 
8124349976990 6415/9115303 81906132839 
8125 3.098234 815839115838 8191 —9——— 
8726 [3.9098768 159 3.9116369 (8192039132899 
$127]:.9099393} 518039116902] 819339134430 
812813 9099837 | 6162639117434 81946713490 
8129 3.9 100371 [516213 911796 8195 [3-9135490 
3130 3.9100905 $46313.91138498| 8196039136019 
$r31|39151440| 516439119030 | 8197 [3-9135549 
($132 13.9101974 $155[3.9r19562 8198839137079 
8133 [3 9102508 3166 3.91 20094 $199 39137609 
8134 3.9103042 8167 3.9 120626 200 39138139 
1 209] 
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sz AA Table of Logarithms. —_.. | 

N. Logarith IV. |Logarith . Logarith 

— — _ — — — — =. — 

$291 [3.9138668] 823429156109] [5267 [3.917347g 

$202 [3.913919$] |$235 [3-9156636] 8268 3. 9174005 

$203 [3.9139727 $235 [3-9157163] 8269 [3-9174530 

$204 |3:9140257| 8237 [3-9157691] [8279 3.975055 
$205 3.914086 8238 39158218 $271 13-9175580 

I [820613.9141315 | [8239 3158743] 82729176105 
$207 [39141844 | 824039159272] 8273 [3-9176630 

$208 [3.9142373 824113-9159799] 15274 [349177155 

$209 [3.9142903 $242[3.9160326] [8275 [3:9177689 

$210 [3.9143432 8243 9160853 $276 j3 9178205 

$211 2.9143961 8244|3-9161380] 8277 [3,9178736 

$212 6.974449 [$2453 9161997] 18278 [3.9179254 

$213 [3.9145018 | [$24613-9152433] 279.9179779 

$214 [3.9145547 $247 [3-9162960] 8280 [3.9180303 
9215.914676 8248 3.963487] 8281.180828 
— — — * * — 
6263.914660 4 8249839184513] 828238181352 

| 3217 [3-9147123| 825039164539] [8282 [;.9181877 

ö $218[3-914766x $251 |3.-9165066, 82843 9182401 

8219 3.9148 190 825239165592 8285 39182925 

ö 3220 39148718 | $253 3.9166115 $286 3:9132449 
; 3 7 82 39166645 3287 3.918 

$221 [3.9149246 54 J 5287 [219193973 
$222[3-9149775| [$255 [3-9167171 528839184497 
. 5223 39150303 8256 39167697 | 3289 9185021 | 
) 3224 [3-9150831 | 8257 |3.9168223 3292 13-9185545] 
2 3225 [3-9151359| [$258 [3-9163749] 291.9188859 
ö 226.9151887 (6259 39169275 P3292 6.978693 

J 3227 [3-9152415 | $2623 3 9169800 5293 3.918717 

9 3$228[3.9152943 8261 13.9170326 3234 |3-9157640 
0 $229 [349153471 $262 [3.9170852 3295 [3-915816g] 

4 $230[3.9153998] (8263 [3.9171378] [3296 |3-9188587 
9| Mi82z:[3.9154526| [8254 [3.9171903 | [8257 79189271 
9 $232 3.9155054 $265 3 9172429 329539189734 
9 $233|3.915553x | 8266 j3.9172954 $299 [3-9 - 99258} 
9 $234[3.9156109 $267 3-9173479 $300 [2.9190781] 

0 | 8200 
, — mnenmnnes — — — —— — — — 


[$300 2 A Table of Logarithms. | 
L I. |Logarith . Logarith 
$301 [3.9191304| [$3343 9208535 | [$367 3:92256g8| 
839239191827 $335 [3-9209056 $368 [3.9226217) 
$303 3.919230 (633639209577 | [5369 3.97 26736 
$304 3. 9192873 [5337 [3-92100g38 83703 9227255 | 
8305 3 9193396 83383 9210619 (8371639227773 
8306 3.919399 $339 29211140. 8372 39228292 
$307 39194442 (634039211661 837339228811 
$3038 3.919490 8341039212181 3743 9229330 | 
$309 [2.9195488 | 834239212702 37539229848 
31013.9199910| (534339213222 (8373.923036) 
8 2113.9196533 $344 |3.9213743 37739230885 
$312 39197055 5345 [3.9 214203 $375 [3.9231404 
831335197578 534603 9214784 8379 3.923 1922 | 
8314.919810 3347 |3.9215304| [5350 |3.923244c 
8315 3.5198623 3348039215824 [3381 |[3.9232958 
3316|2 9199145] [5349139216345 | [5352 [3-9233477] il | 
531739199667 3350[3.9216565 838339233995 
8318 39200189 33513 9217385 828439224513 
831939200711 835203.9217905 $385 3.923503 
$320 [2.9201233 $35313,9218425 8386 3.923554 
$321 39201755 $354 [32.9218945 8387 3.923606 
3322 39202277 33553.9219465 8385 39236584 
332339202799 356.9219784 | [$359 [2 9237102 
$324 3,9203321 3257 3.9220504 8390 3923762 
3325 3.203842 5358 —— 939139238137 
8326 3.9204364 (32799221543 $372[3.3238655 
$327 39 204886 (8360/3 9222063 | [$393 |3.9239172 
8328 39205407 | 13361 : 0222«22 $394 |[3.923969gc 
8329 [3.9225929 3362139222102 8395. 9240207 
3303 9206450 33633. 9223621 3903. 9240724 
8331 79206971 3364 3.522410 [$397 [3.9241242 
33323 9207493 [8365139224659 | 63589241759 
8333 3.9 2080144 336639225179 839939242270 
3334 3.920835 133673922769 ˙[ 184039242793 
2400 
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$400 - 
"AN! , Apes 3-9277296 
5401 [3.9243310 g 2 39277808 
$402 35244344 843552676 [8469 352722 
$196 5 [8437 e [$470|3 927802 
$405 139245377 | 439 [3 9262395 — 
is 12-4 262910 39279859 
39245894 ** qt 4 3.9280372 
3.9246410 g 8 3.928088; 
3408 9246927 441 3.92 3939 8 
499 13 84423926 878.357 
8409 3.924744 8 4213.9 84334 3.928 1909 
410 3.9247960 3.92 — — — 
LI eee ea 3-9252422 
8411 248375 * — — 3-923 2934 
e ſions e aation 
. 12. . 92 71 
841539250541 5448 39267539 e 
$416 3.9251057 — — 3.928549 
341739251573 39286007 
$418 [2.925 2089 29286518 
$419 |z 9252605 3-9287030 
342039253121 ib MAGA th 
— 3.9287542 
53421 [2.925 3637 3-9288054 
53422[3.9254153 39288565 
54233 9254668 39289077 
4243.925184 3.9289588 
$426 2.9256215 2 3.92906 11 
8427 39256730 3 9274217 3.9291123 
34.28 39257265 — 3.9291634 
42 [12.9257 ; 9292145 
3430039258276 3-9275243 — 
— — TY 2,.9292656 
$43113.9258791 4 — 39293169 
3432639259306 3.276763 39293678 
4333.925921 346713 9277296 29294189 
3434 13.92603361 4295 
M $590/ 


| 


— _ — — —u—y.:. 
A Table of Logarithms. 


—_—_ 


8500 

N. Logarith Bu . N. — 
350103. 9294700 8534.931126 8567 39328288 
$502 3.9295211] |$535|2-9312035] (8568 3.932879 
8503 3.9295722 |$535|3-9312544] $569 3.9329 301 
$504 3˙ 9296233 8537.937353] [5579 [3-9329308 
3505 3.929743 |$538[3-9313561] $571 [3-9330315 
$506 [3.9297254| |8539|[3-9314070| $572 39330322 
$507 [3.9297764| [8549]3.9314579] [$573 [3-9331328 
$508 [2.9298275 | [$541]3.9315087 | [$574 [39331835 
8509 3.9298785 [$54213-9315596 $575 [3-9332341 
8510 03.9299 296 854339316104] j$576 9332848 
851103. 9299806 5443.931662 6577 [339333354 
8512.930031 85453 9317121] 578.9332860 
351363. 9300826 [8546[3.9317629] 579 [3:9334367 
8514[3-9301336 $54713-9318137] $580 [3-9334$73 
3515[3-9301847 | [85483-9318545| [5581 [3.935379 
$516[3-9302357| [$549 ]3-9319153] [5552 [3-9335585 
$51713-9392865| |$550]3.9319651] [5583 [59336391 
18518[3-9393375 | [$551 [39320169] 584.9355) 
351939303886 855239320657] 8585 3.933740 
$62013.9304356| é (35533.5321165] 8585 6.933799 
— — — et — 

$521 [3-9304906] [8554 39321692] 58) [39338415 
$522 3-9395415 $555 3.9322200 $585 [3-9338920 
3623[3-9305925| 556039322708 8589 [39339426 
3524 [39396434 | 13557 [3-9323215 8590 [3-9339932 
185 25[3-9396944| [$558 13-9323733 8591 [3-9340437 
352613 9307453 8559 590850 8592 3.934093 
35273.95307563 355039324738 859339341448 
85 283.9308472 6561039325245 5246.934953 
852903. 53089810 (65623932572 8595 5.342459 
83 303.9309490 [8563 39326259] 8596 [39342904 
853103. 9209999 [$564 [3-9326767 $597 [3-9343469 
8532 3.53 10308 8565 393272744 [5598 |;.9343974 
3532039311017 (35663932778 8599 39344479 
$e2412.9211<26) [8567 3.9328 288 $60c 5.93449 84 
. 8 $600 
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$600 A Table of Logarithms. G@”\ | 
N. Logarith. | N. |Logarith. N » [Logariths 
amy | cocoon os | — — = — — — or | 
$601 [2.9344489 | (863439362120 (8667 69378688 
$60213.9345994 | [$635 3.9362623 8668 3·9379189 
360339346499 [3636 [3.9363126| 8669 3.937690 
$604 3.9247004 637.9363629 | [5679 [3-9380191 
$605 3.9347 509 8638 J3.9364132 2671 39380692 
— —— — —_ — 1 — ww 
$606 [3.9348013 | 6639 [3-9364635 | (865728381193 
$607 3.9348518 [$640 [3.9365137 | [5673 |3-9381693| 
$698 [3.9349023 | 664135365640 [3674 [3-9382194 
$609 [3 9349527 | 8642 3.9366143 5675 |3-9382695 
61039350032 [8643 [3.9366645 | (667639383195 
$611 [2.9350536 | [8644 [3.9367148] [5077 13. 9333696 | 
$612[3.93510g99| 8645 9357659] (8678 [3.9354196 
361339351544 864639368152 8679 3. 9384697 
$614 3.935 2040 347 25368655 — * 15384658 
I I 

615 393925 53] 648 [3.9309157 — — 
56163 2820 8649 39369659 8682 3.9386198 
9617 2 8650 3.870161 8683039386698 
$618 3.934065 865 103.9370663 8684039387198 
361930354569 | [$652 13.9371165 | [$685 [3.9387698 
$620 [2.9355073 $55 3 [3.937 1667 8$686[3.9388198 
mm $637 3928698 
$621 [3,93455676| [$654 [3-9372169 7 [3-93 936g 
$622 9 86553. 9272671 868839389198 
36233.9356584 865639373172 * 3.389698 
362439357087 865735373674] 6960390198 
5625 3-9357591 8658 [39374176 $691 [3.9390697 
$626 [3 9358095 | [8659 [3.9374677] 239291197 
$627 4 * 866039375179 869339391697 
$628 [2 93591014 (86613937680 [$69413-9392196 | 
3629 [2.9259605| 3662393761820 669539392096 
$630 39365108 $663 39376683 rte — | 
$631 [3.9360611| [8664 [3.9377184] [$897 13-9393695 | 
$632 on 114 8665 39377686 9698 3.939494 
$633 [2.9361617 866639378187 8699 3.9 394691 
8634 3.9362120 [3667 3.9373688 | _ [$702 [3-9395193| 
% M 2 __ _ $70 


3-9413g91 


8700 A Table of Logarithms. 
N. [Logarith Logarith Logarith 
8701 [3.9395692 39412132 2.94285 10 
3-9396191 3.9412629 3-9429005 

3. 9396690 39413126 3.9429 50¹ 
3-9397 139 3-9413623 3-94 29996 
3-9397658 $13.9414129 3-9430491 
3-9393187 3-9414617 3-9430986 
3-9398685 3.941114 3-9431481 
2-92991 84 3-9415611 3-9431976 

3-9 399683 3.9416 108 3-9432471 
3-9400132 | 3-94 16605 3-943 3966 

$711 ;. 48 3.941711 3-9433461 
$712 [3-9401179 | 3.9417598| 3-9433956 
8713 [3-9401677 3.9418095 3-9434450 


3-9434945 


3-941g088] 3-9435440 
5716 [3-9403172| 3-9419584 39435934 
$717 [3-9403570 3.9420081 3.9436429 
8718 [3-9494169 39420577 3.942692 
8719 3. 9404667 3.9421073 3.943741 
720 ;. 9405165 3-9421569 3-9437912 
$721 [3-9495663 3-9422065 349433406 
$722 3.9406 161 3.422561 3. 9438900 
$723 [3.9406659 3-9423058 3-9439395 
$724|3-9497157 3-9423553 3-9439889 
$726 [3-9407654 $13.6424949 2-9440393 
— F_oo— _— 8 — 
$726 tete 52 3.942454 39440877 
$727 f. 94086 50 3-9425041 | 3-9441371 
3728 |3-9409147 3.9425537 3-944185 
$729 |3-9499645 3.9426032 | 3-944235 
$730[3-9410142 3.94265 28 3-9442852} 
$731 [3-9410640 3.947024 3.944334 
$732[3-9411137 3.94275 19 803.9443840 
$732 3.941 1635 3-9428015 3-9444333 
$734 3-9412132 3-9428510 2.9444 327 
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18800 A Table of Logarithms. 

N. |Logarith| N. |Logarith| N. |Logarith 

— — |—|- wm — f. 

$801 [3.9445320| [8834[3-9461574 | [3567 [3.9477767 

$802 8 144 68835 3.542066 (868.9478257 

8803 3. 9446307 8836 3.946257 869 3. 9478747 

804 3.944650 3837.463048 [3570[3.9479236 

8805 ;. 9447294 (8838 5.946340 P57113-9479726 

$806 39447787 $839 3. 9464031 5872 3. 9480215 

$807 3.9448 280 [3840 [3.9464523 873.9480705 

808 (3.9448773| 884139465014] 874.9481194 

5809 3.9449 266 (6842 3.946505 (5578638481684 

5810 3.944979 8843 PET 276 pe 
$811 [3-9450252| [3344 [3-9456487 | [3877 [3-9482662] 
$812[2.9450745 | 15545 [2-9466978 | [3873 [3-9483151 

8813[2-9451238| 88463.9467469 3879 [3-9483641 | 
$814 [3-9451730| (8847 [3-9467960 3889 [3-9484130 

$815 [3+9452223 pn 3881 [3.9484619 

——— 5849 [3-94638942 | f388203·9485108 

3817 3.942208 8503.946423 [$883 [3-9455 597 

8819 3.9454193 $85213.9470414 3885 39486574 
882039454686 $853 3.9479995 3886 3-9487063 
178] [$385413.9471395 | [3887 |3-9437552 

$822 —— 88553. 9471886 [3888 2.948 8040 
$923 3.946163 2856 3.94723760 3889 5.540529 

$824 3-9456655 8857 39472866 | 3890 3-9489018 

382539457147 8858 [3.9473357 3891 3-9489506 

$326 3.547629 8859 [3:9473347 889239489995 

9827394581310 [386013.9474337 | (8933.240483 

$328 3.945823 $861 [3.9474327 $894 [3-9490971 

$829 [2.9459115| (386239475317 [3895 [3-9491460 

$830 3.9459607 8863139475807 $896 [3-9491948 

831 fl. 946009 [$364 [3.9476297 | 13397 [3-9492436 | 
383239460591 [8865 |3-9476787 | [$898 [3-9492924 

8633 [3.9461082| [$86613-9477277| [$599 [3-9493412 

$334 2.94615744 [$347 12-9477767 900 ;. 403900 
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$900 A Table of Logarithms. 
N. \|Logarith. | N. |Logarith.| A. NL. 
8901 3.9494388 [5934 3˙· 95104591 3967 39526472 
$902 [3.9494876| (893539510946 8968 [3.95 26956 
$993 [3-9495364 | - [$936 [395 11432} 85939527440 
8904 [394958521 [$937 [3-9511918 | 89709527924 
8905 [3-9496339 | [$938 3.952404] |597113.95 28409 
$906 [3.9496327 8939 395128891 8972 39528893 
$907 394973151 8940 [3-9513375] (897339529373 
8908 3. 9497802 8341 [3-951 3861 $974 [3.95 29861 
$909 [3-9498290 | [$942 [3-9514347| 897539520345 
8910[3-9498777 | (8943 [3:95 14932] 3597639530828 
— { — 1 1—— — — 
8911 3.9499 264 8944 [39515318 $977 [3-9531312 
$912 [3-9499752| [3945 [3:9515893] [5978 [3.9531796, 
8913 |2.95902 39 $946 3.95 16289 6979 [3.9532280 
8614 [3-9590726 18947 [39516774 | |89801[3.9532767 
8915 '3.9501212 $948 [39517260 8981 [3.95 33247 
— — | — | — — 
$916 |3.9501701 | 5949 3-9517745| [98213.9533739 
8917 — 8950 3. 9518230 (8983 3.9534214 
8918 |3-9502675 $951 [3-9518716 8934 [3.95 34697 
$919 |3.9503162 $952[3+9519201 8985 [3-9535181 
$920 2-9503649 8953 [349519686 [8936[3-95 35664 
1—— — | —_— — 
8921 [3.9504135 | [3954 [39520171 [8987 [3.95 36147 
8922 |3.9504622] | [3955 |3-95292656 8988 J3. 9536631 
89233 9505109] (8956083921141 [5989 [3 9537114 
$924 3.905556 (8957 35521626 8990 2.953797 
3925 3.9506082 8958 [3-9522111 8991 [3.95 38080 
_— —_ 1 2 — 
3926 3.906569 [3959 [3:9522595] (8992639538563 
3927 3.95055 [8960 3. 9523080 69939539046 
928 3-9507 542 $8961 [3-9523565| (899439539529 
929 |2.9503028| 3962 13-9524049 995 [3-9540012| 
65920 3.950815 [59633-9524534 3996 3 95409494 
— —— — —j— 
$931 ,3-950gool} [3964 3-9525018 3997 3.9540977 
$932 3.950948) (8565 2-9525503| [8998 63.554146 
3933 3-9599973| 8966 9525987 | (3999 [39541943]. 
3934 {3-9510459| 5967139428422 E 


* 


_— 


c A Table of Logarithms, 
N, |Logarith | Logarith| N. [Logarith 
[9001 [3-95 42908 3-9558801] [9967 [3-9574636 
9002 ;. 9543390 3.959282 0683.957515 
9003 3.943872 603.9559762] 0693.957594 
9004 3.954435 39560243 9070 3.957607 3 
9005 3. 9544837 803.9560723 07103-9576552 
900639545319 39561204 9072139577030 
9007 [39545802 3-9561684 0733.957750 
g9008[3.9546254 3-9562165| [997413 9577988 
9009 [3-95 45766 3-9562645} [99275 [3-9575466 
g9010[3-9547 245 395631251 076 ;.9578945 
901113.9547730 3.9563606 3-9579423 
9912[3-9545212 3,95 64086 3-95 79902 
9013 [3.9543694 3.3564566 3-9580380 
9014 [3-9549176 3-9565046 3-9580858 
901 5 [39549657 3-9565 526 39581337 
— — — — = 
901613-9550139 3-95 66006 3-9584815 
9017 [3.95 50621 3.9566486 39582293 
9918[3.9551102 3-9566966 349582771 
2019[32.9551584 3-9567445 39583249 
9020 [3-95 52065 3-9567925] 0863.958372) 
— — — — — 2 _ 
9921[3.9552547 3.9568405 | [9937 13-95 34205 
90223.95 53028 39568885 9088 3.9584683 
902339553510 39569364 9089 [3-9585161 
5024 3.9553991 3-9569844 090 3.585639 
502513-9554472 3.9570323 913.9586117 
50263.9554953 3.957083] [9992 3.986594 
902738555434 3-9571282| 90933958707 
0283.955915 395717611 [9294 3·9587549 
5029 3.95 56397 39572241 9095 39588027 
9030 3.955687 | [9953 [3*9572720 9996 |3-9588505 
903112.9557358 2964 [3.9573199] [9297 |3:9538g52 
1032 [3.9557839| [3065 [3.9573678] [9998 [3-9559459 
1033 [3.9558320 | [9056 3. 9574157 [9999 39585937 
3403.988010 [9967 (3.9574636] 188414 
9100 
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19100 A Table of Logarithmus. 
N —— N. |Logarit 
| try — — —ů— 
3.959089 1] 1343.956066 10 9167 2.9622272 
3.9591363 | [9135 |3 9607086] [9168[3.9622746 
9103139591545 136 —— hoc 916939623220 
3.592322 |9137 ;. 9608036 917039523693 
39592799 138 [3.96085 12 | — 3.9624167 
39593276 139 3. 9608987 [917213.9624640 
39593753 140 3. 9609462 917339625114 
3. 9594230 9141 [3.9609937| 9174.962558 
39594707 142.9610412] [917513.9626061 
395951844 5143 |z 9610887 | 917639626534 
3.9595660] [3144 [3 9611362 1773.962700) 
3.9596137 3145 [3.9611837 917813.9627481 
3.9595614 14613.9612312| 917939527954 
3-95970g0| [5147 |4.9612787 | 1803.962842 
3-95975%7| [>148]3.9613262] [|918113.9628g00 
3.998042 9149[3.9613736 9182[2,0629373 
3-9598520| (1593.961421 918313.9629846 
3-9598996| [9151 j3-3614686] 197841, 9530315 
3-9599472 152[;.9615160] [9185 [2.9630792 
39599948 | [9153]3-9615635 | 9186 3.963126 
638 — 3 — — — — — 
39600425 (915435616199 [513712 9631737 
3.9600g0t 915535616583] 9188 3.963 2210 
3.9601377 1563.617058] 9189 3.963 2683 
3.960135 3 9157.967532 9190 56334770 
3. 9602329 158 3.9618 ͤ8 91913963362 
3. 9602805 9159 8.961848 [g9192[3.9634100 
1273.963280 9160396189551 919339634573 
91283 9603746 1619619429] 1943.963504 
3.9604232| [916213.9619903] 9195.635517 
3.9604703 | [91633 9620377 | 963.563 5990 
3.9605 183 9164 [3.962085 1 9197 [3.9636462 
3.9605659 165.2621325 9198 [3.9636934 
3 96061354 61663962179 [319913 9637406 
3. 9606610 9167396222721 Ig200[3.y537878 
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